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FOREWORD 
Paul J. Jakmauh, M.De 
Commissioner of Public Health 
Massachusetts Department of Public Heglth 


The training course outlined in the following pa- 


ges records a new departure in surveys of this kind. It 


seemed wise, therefore, to prepare as much of the content 


of the course as possible so thet others might profit by 


our experience if similar surveys are organized in the fue 


ture. 


The Department acknowledges its indebtedness to 
the Harvard Medical School and the Harvard School of Public 
Health for opening its class rooms and laboratories not only 
to the training course but also to the headquarters unit en= 
gaged in the identification and recording of the material 


collected in the surveye 


The Department is also indebted to the lecturers 


who contributed their time without remuneration. The wide 


experience represented by their collective training gave the 
course a breadth of view and an exccllence of content which 


could not have been othcorwise attainable, 


Acknowledgment is also made of the splendid work 
of the representatives of the Work Projects Administration 


in assembling the group for training on such short notice 


and for the care which they exercised in choosing individu- 


als suitable for the work. 
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PREFACE TO TRAINING COURSE 


“ Wiedo Ae G. ctting, he Die, Uy Piha 
Technical Director, losquito Survey. 


‘ 
‘ 


The Jinssachusctts Liosquito Survey was orgenized in an attonpt 
to survey the state for possible carricrs of Equine Encophalomyclitis. 
During the swamcr and autuwam of 1938 an epizootic of Equine Encéphalony- 
olitis ‘occurred in tho southeastcrn portion of the Comaonwealth. Concom+ 
itently there was an epidemic of the discase among humans. This was tho 
first tino thet Equine Encephalonyclitis had beon found to infect -man.. 


Laboratory experinents have shown that it is possible to 
transmit the virus of Equine Encephealomyelitis by mosquitocs.The epiden= 
lology of the disease in Liassachusctts in 1938 suggested that the mnos-= 
quito was probably the vector concerned in its spread. Latcr in the fall 
of 1938 2 mosquito survey was made on a small scale in a portion of the 
involved arca.Unfortunately by the time the survey was started, the sea- 
son was well advanced and only a fow of the very late mosquitoes were 
found. 


Epidemiolozical data suggests that Equine Encophalomyelitis is 
apt to re-occur in tho same locality in succeeding years. Search for the 
localization of vectors of this discase was, therefore, in order. During 
the winter of 1938-39 plans were made for the organization of the present 
mosquito survey.By early spring the Department of Public Health was pre- 
parcd to begine Unfortunatcly funds for the Project were delayed in the 
General Court of the Comuonwealth. A second delay was experienced with 
the aprroval from the Works Progress Administration for their portion of 
the Survey.Finally, by Juno ninth, the Project was fully authorized,With- 
in a few days a skcleton force was organized, material prepared and on 
the nineteenth of June the training course for members of the MlMosquito 
Survey Project was stcrtcc. 


The training course consisted of a scrics of lectures given by 
people in the various ficlds of Public Health. In addition to those lec= 
tures thcre were laboratory demonstrations and ficld trips.The object of 
the course was to teach the men the more common and important facts ebout 
mosquitoes, mosquito transmission of disease and Equine Encephalomyclitis. 
Ficld supervisors, crew foromen, and assistant crow foremen composed the 
bulk of the class. Several of the office personnel as the chief clorks, 
statistician, research worker and draftsmen were also prescnt.There were 
in ell ebout forty people in the course. The lectures were given in the 
morning and lasted fifty minutcs with a ten-minute intermission in be- 
tween.The aftcrnoons were devoted to laboratory demonstrations and field 
trips.The first afternoon was devoted exclusively to acquainting the men 
with mosquito larvae and adults in the laboratory. Various insects often 
confused with mosquitoes wore also included in the demonstration in order 
to enable the men to differentiate between these and mosquitoes. Various 
aquatic plants which afforded protection to larvae were brought into the 
laboratory and demonstrated to the class. 


The other cfiornoons were spent in the field, The class was 
divided into five groups of about cight cach. ach group was in charge 
of one entomologist. The groups were taken into sclected places where 
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methods of collecting lcarvac and adults were demonstrated.Thereafter the 
men meade collections under the direction of the entomologists. In this 
way each man was able to make several collections of both larvae and a-#- 
dults on four successivo days under the supervision of a trained persone 
On the last afternoon the ficld work was comploted a little early, and a 
test was given to measure how much had been learncd. This woek of lec- 
tures and demonstrations gave the men sufficient training to enable then 
to teach their crews where and how to collect mosquito larvac and adults. 


The lectures which follow orc not formal preoscntations; thoy 
are based on stenographic notes taken at tho lectures, which were givon 
by the various speakers. In most instances they wore presented to the 
speaker for correction and then edited by the technical director. They 
are not intonded as formal lectures but are merely a record of the in- 
formation which wo attempted to impart to the class during a short in- 
tonsive training course in the technique necessary for the proper col- 
lection of mosquito larvac and adults. 


OUTLIiE OF SURVEY + ANNOUNCELENTS 


Roy F. Foomstor, U.D., Dr. PH. 
Director, Division of Communicable Diseasos 
Department of Public Health of Nassachusotts 


You who aro hero today have beon called togother for training 
in the methods of carrying out a mosquito survey. 


The reason for our survey is that last year a disoase, not a 
now disoase particularly, but a disoaso caused by a nowly discovered gorm 
appeared in Massachusetts and caused the illness of thirty-four individ- 
uals, twenty-four of whom dicd. We do not know the future of this dis- 

ease. It may be that wo shell nevor have any larger number of casos in 
'Q Single yoar than the number we had last yoar. On the other hand, we 
may have scveral hundred casos, many of which would be fatal. 


It is fairly firmly established that the mosquito carried this 
. germ to the persons who were ill. last year, Because of this fact, the 
Stite Departmont of Public Hcalth fclt that we should have complete in- 
formation about mosquitoos, about whore we can find them in the State, 
and about the kinds we can find in the different parts of the year. The 
rcason why we need to have this information is that,of the forty diffor- 
ent kinds of mosquitocs we have in tho Statc,only feo have been incrim- 
inated as capable of carrying this discaso which wo know as “sleoping 
sickness." For this reason we want to know where those which have been 
incriminated are located. We are not interested where the other thir- 


.' ty-five are except that they are uncomfortable to have around, and be» 
“/. cause they are posts that bite us. The mosquito control work done ro- 


cently in tho State has been to rid us of tho: pest. 


The mosquitocs are to be collected by Work Projects Admin- 
' istration workers, You who are here for this training will be doing it 
only incidentally. You men will be cither supervisors or crow foremon, 
and the cecllectors will be working under your supervision.Your first job 
will be to see that the men got out in the ficld cach day, and the re- 
mainder of your time will be spent going to boards of hoalth to collect 
_ material which will have been obtained by volunteer collectors,They cone 
sist of a large number of citizons who will be collecting this summer. 
The specimens picked up by you must be forwarded to our laboratorys. 


2 The plan of this survey is very simplco. We have men employed 
by the Work Projects Administration who will go to the cities and towns 
once each weck and visit ccortain spots which already havo beon designa- 
' -ted on maps. These maps you will heve with you as you go out.There have 
been a sufficient number of men put on this project so.that each town 
will be visited once each week, and from six to twelve different spots 
will be investigated to see whether or not there are mosquitocs or lar- 
vac in cach spot. The number of placcs visited will depend upon how far 
these spots are apart, and will vary with local circumstances, Each col- 
lector should be able to visit somewhere between twenty-fivo and fifty 
different spots cach weck, Unless there is somo reason for change, usu- 
ally the same mon will go to the same places cach week, The spocimons 
will be delivered to the crow foremon at the end of coach day to be held 
until the supervisor picks them upe Once a week, on Friday, the field 


? 
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supervisors will conc to Bos Gon Tors confo xronec.with the contral office 
staff, and at thet tine thoy will’vring’ in all specimons which they have 
collected from the crew forenén. These specinens will be taken to the 
laboratory .where a group of enkeMeitis bats will identify the mosquitoes 
“and the inforuction will De tabulated and spottec on map Ss 

Oe mee ‘The purpose of this course is to bring you men together and 
ot ae ae facts ‘and information which you need to Garry ‘out. this programe 
‘Bésides outlininz the plens for collecting spocin .ens and delivering. them 

- "to-our Laboratory ir n Boston, wo have to go over the methods of collec- 
tions, the duties “a sach ono of the workers ,and then outline very care- 

sir fylly. the plan of operation. © In addition, oll field workers need to be 
extrenely well-informed about mosquitoes beceuse everywhere they go cit- 
izens will be asking questions about them. They may also ask questions 
about,sleeping siclmess, and so for this reason the training which you 
will hevo' this woek will include infornetion in. regard to all these ques= 

-) Snes Fou will bo told hot only about mosquitces and encephalitis. but 
about diseasos other than "sleeping sickness" ‘which cam.be carried. by 
mqsquitocs.: Aftcr. we have conveyed to this group tho ‘information in ro- 
gards to the project, it will. then be the job of the crew. foremon. and: the 
-E*guyervisors to go back to the field and train the field collectors... Of 
course,’ they do not nocd as ‘auch’ information as you doefou will be. vis- 
i boards of health, sumicr camps and. Civilian Consorvation Corps 
cemps to pick up specincns and talk with: somoone in regard to what it is 
all about.The other collectors are not here because of the added expense. 
It is up to you to give them the necessary instructions; show them what 
to do wien mosquitoes, where 538, look for larvae, and.-what to do with the 
larvae after capture. 


> 


There aroye number of things in:the way of announcements which 
I should like to make before we go into this course,’ so ‘I om going to 
pass out some printed matcrials: Program of Course,-.Incephalitis, lLlos- 
quitoes and Learn about. Llosquitoes. : 


geo SOUL DL notice, in: the program of the course that we have ob- 

« tained the servicos of a number of men who are experts. in this line. The 
mornings will be spent here in this room,with breathing spaces in between 

lectures. The afternoons will be spent in demonstrations.This afternoon, 

at 2 o'clock, report back et the labore .torye You will be tdcen upstairs 


3 
et 


and given an opportunit ty to’ sce specimoens at close range. You will also 

‘be given other information which you will need ° when yeu set into the 

'ficld, Tomorrow. aftcrnoon “rou will be transported by automobile -out to 

the. fiold places where mosquitoos: or larvee ‘can be found. Thursday after- 
noon, you-will have andther poriod in ics le ratorye 


- 


- 


- 


INSECTS 


Profcssor Charlcs T. Brues, 
Biological Laboratorics 
Harvard University 


Insocts form tho largost group of animals on carth and from 
the mere fact that they arc so abundant and are represented by so many 
difforont specics it is difficult to give any adequate account of then 
in a single lecture of this sort. There are, howevor, certain general 
charactoristics with which you should become familicr if you are going 
to be occupied with insects this sumner. 


In general there are two striking characteristics of insects: 
they are small or very small animals in which the body is divided into 
three distinct, separate parts, which we call the head, the thorax, and 
the abdomen.In addition the thorax bears two or rarely one pair of wings 
which enable the animal to fly. Some kinds, however, like the parasitic 
lice and fleas,are without wings and of quite different appecrance. The 
insects are the only animals besides birds which are provided with 
organs of flight. The thorax is separated into three more or less sep-= 
arable parts and in addition there are three pairs of legs which enable 
the animal to walk or run. The presence of these six legs is a charace 
teristic of insects which does not vary and which enables us to recog-= 
nize tham as members of this group of animals. 


If we examine the structure of an inséct more closely and 
look at the head we see that it bears on each side a large oval struc- 
ture which is usually brown, red, or black, These are the compound eyes 
which serve as the main visual organs of the animal, Their structure is 
extremely complicated and we cannot go into it at this tine. Arising 
from the front of the head, near these cyes, is a single pair of joint- 
ed filaments known as the antennae. These are composed of a number of 
picces and form a flexible structure which bears some of the important 
sensory organs. By means of these the insect smells and this sense is 
extrenely acute, probably more so then in any other group of animals, 
Consequently, they can detect odors at very great dilution and they are 
able to find their food-plants or their mates from surprisingly long ~ 
distances. At the forward end of the head thore is a pair of jaws, fite 
ted for biting; but instead of moving up and down, like our own, their 
movenent is from side to sidc. They vary greatly in shape and size in 
different insects. 


A remarkable modification of these jams is encountered in ine 
sects which suck blood or the sap of plents; thus in mosquitoes, fleas, 
and many other forms, the jaws together with certain other of the mouth 
parts, are drewn out into long stylets. By means of these they sre able 
to pierce the skin or plent tissues and suck up the liquid nourishment, 
On the front of the head there sre three accessory visual orgens, known 
as ocelli. These are small, simple eyes and serve the insect to see ob- 
jects close to its own body. 


The middle portion of the body which we seid wes known cs the 
thorax contains mainly the muscles which move the wings and legs and is 
thus, from a physiological standpoint, different from the head, which 


bs 
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serves for sensation end feeding, cs we have already seen.The wings ore. 
parchuent-like, flet structures which vibrate et a very rapid rete cure 
ing flicht.Sometimes this rate of movement is so rapid that it produces 
a hua, like the feuiliar noise of the bloodthirsty mosquito. From the 
standpoint of classification, the wings are also. very important struc= 
tures as the thickened veins which traverse their surface form charac= 
teristic patterns thet are very useful in recognizing ‘the different 
Broups. ae . 


The legs of insects consist of a series of more or less simi- 
lar ps he most of which are represented in all kinds of insects, al- 
. though their size and form varies greatly in connection with the habits 
and activity of the different kinds. Each one is attachea to the thorax 
at the side of each of the three tharacic parts. Next to the body there 
is usually a large rounded, oval piece known as the coxa.Following this 
is a small, slender section,which serves to articulate the coxa with the 
large thig h or fermir': This femur is frequently enlarged, especially in 
insects Vice the srasshoppers, which jump, since. in this case the large 
muscles are enclosed in: this section. Following this is a long, more 
slender piece or shank, known as the tibia. It generally. has tyro. strong 
Spines at. the tip upon which the animal walks.The last section, or tar- 
sus, includes a number of short piecés, generally five in number and 
this bears at its tip: two sharp claws. In many insects there are pads 
or sucker=-like structures between these cluws which ere adhesive organs 
that enable insects like the housefly, for: example, to walk upon glass 
or other slick objects. . 


‘The hind part -of the body, or abdomen, housds mainly the or- 
gans which are concerned with digestion, storage of food and reproduc- 
tion. It is composed.of 2 nunber of'more or less similar pieces which 
fit together somewhat like rings. sso connections are quite flexible 
so that the parts of the abdomen can be moved imigt one another to a 
much greater extent than the parts of the thorax It bears no append-= 
ages except at the tip,There we find, sometimes in the female, a struce 
ture. for laying the eggs-which may oven be modified into a sting, like 
that of the wasps or the bees. In the male insect there are sometimes 


appendages of various shapes which are: paacscsie, ry sexual structures usece 
ful during gt el a . 


So fox, of course, we have boen describing the adult insect 
but all of us undoubtedly kmow, for cxdmple, in connection with butter- 
fTice, that the young insect is very different in appesrance from the 
adult. These: changes which gO on during development are known cs met- 
amorphosis cnd they are essentially similar, although more complicated 
than the well known development ‘of the frog through « tadpole stage.Al- 
most without exception insects develop from eggs which are ‘produced in 
large numbers to be deposited in various places by the mother. Compared 
to the size of insccts their eggs are rather large and like the eggs of 
birds contain a large amount she food matcrial,. Ordinarily the insect 
egg is oval and provided with a very tough shell. However, they vary 
considerably in shape and are sometimes strikingly colored or provided 
with peculiarly shaped shells. Tho fomele insect is fertilized only 
once during her life but is comnonly able to produce a large number of 


eggss« This is undoubtedly one of the reasons’ why insects are so abun- 
dant « ; 
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In.the more primitive kinds of inseets like ‘the cockroaches, 
the young which hatch from the eggs, are very much.like the adults, but 
in the more highly modified groups there hatches, from the egg a.very 
different sort .of creature, This is known as a. larva and is represent- 
ed in the familiar butterfly by. the caterpillar. 


Ihe larva is usually more or less worme-like “and at once is 
entirely different in appearance from the adult in that it has no wing - 
and is consequently flightless. Also its legs are usually shorter and 
Simpler during this stage. Since many of the insects which one encount- 
ers are in this growing.or larval.stage, we should inquire -into their 
appearance at this-time. | 


. There are two very distinct types of insect larvae, One is 
like the familiar caterpillar, in which the ‘body is more or less tubu= 
lar, with a distinct head, very powerful jaws,with thorax bearing three, 
pairs of short legs and lengthened abdomen provided with ‘four or five 
pairs of false legs that enable it to cling to the objects on.which it 
feeds. These larvae are usually slow moving, of vegetarian habits and 
frequently brightly colored, especially in the case of the kinds that 
feed in exposed positions sn plants. A great many of the insects which 
are highly destructive to agriculture are of this form as larvae. 


‘The second type is provided with longer legs,is much more ace 
tive and is usually carnivorous, depending for its food on the capture 
of living prey. It is a remarkable fact that most of these carnivorous 
larvae feed upon other insects, Either one of these types is frequent- 
ly very much*modified by a reduction in the size of the legs or by 
their complete disappearance, This happens especially in those which 
have become parasitic in the bodies of other insects or those. -which 
feed within the tissues of various kinds of plants. . 


In addition to the structuros which we have mentioned, many 
kinds of insect larvae have more or less. elaborate structures consist- 
ing of tubercles,horns, spines or bristles which give them a very char- 
acteristic appoarance. It is in fact often possible to recognizo the 
larvae of many insects on the basis of these secondary structures. 


In the cases of the more conebihiaad insects ,acvelopment pro- 
eceds more gradually through a number of stages,After growth during one 
stage the hard covering of the body is cast off .and another period of 
growth ensucs. At last @ final casting of the skin and the adult sexu- 
ally matured “animal appears. Following this its only activity is repro- 
duetion and feeding as it docs not increase.in size or change otherwise. 
In the case of the higher insects where there,is a larval stage this ' 
does not. pass directly into the adult but o resting or pupal stage fol- 
lows the larva and from this pupa the opanedhe appears. 


- With this very brief account of en ivtieot itself we may in-~ 
quire as to how it gets slong in life. and what internal organs are 
concerned in performing the various life processes. Aside fron feeding 
and growth we know that all animals have to be provided with some sort 
of an anparatus for breathing and for the circulation of plood in the 
body. In addition, of course, they must be provided with reproductive 
organs to allow for the propagation of their kind. 
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In the ease of inscets the bodily panstdone ere performed in 
a more or less different way from that with which wo are femilicr in 
higher aninals. One of the most striking peculiaritics of insects is 
their method of respiretion.The respiratory systom opens on the body by 
a nwaber of paired pores or spiracles. These openings cre connected 
with a complicetod system of tubcs which branch into very fine divi- 
sions and are to a very considerable extent anastomosed together. In 
this way the necess ony oxygen is carricd:to all parts of the body. This 
arrongonent which is known as the tracheal system is somctimcs provided 
in very active insects with large blad .dorelike swellings which aid in 
ventilating it, 


Thevheart isa very simple <ffair which lies near to the up- 
per walleof the body. It serves to pump the blood slowly and as there 
are practically no blood vesscls the blood moves very slowly among the 
internal organs which are bathed in it. The main function of the blood, 
therefore, is to distribute food metcrial and its respiratory function 
is very slight. The alimentary ennal is more or less sinilar tocthet 
of all’ the°hisher aninuals, consisting of « long, frcquontly complicated 
tube.to which the various cizestive glands are connectcd. On account of 
the varicoty of insect food there is neturolly Ne considerable variation 
in the structure of the alinontary cancl. . 

The nervous system is very highly devclopcd, consisting of a 
lerge complicated brain in the-head and a sctondary brain in the thorax, - 
ene Latperseontrolling most of: the motor,.sctivities:.of tho /oaninal ¢o’Ror 
their size insects are.very pororful croatures and they move very rapid- 
ly, consequently they heve dcvelopce a very powerful muscular © system, 
the greater part of this being confincd to the. thorax. This is duc, of 
course, to the fect thet» both the wings and the logs are associated — — 
with this part of the body. =a 


Compared to their size also the reproductive syston, at Léade 
of the female, occupies a very considcrable part. of the abdomon. A sine 
gle insect commonly produces several hundred ecgrs and occasionally the 
number mounts into the thousands, These are produccd in fan-like ova- 
ries consisting of nuacrous tuboe: ‘in which a long serics of. egss are in 


process of formation continuously. 


As to the habits of insects, sbout.onco half of the living 
kinds focd on plants and it is somc of these that are so important: ‘to 
agriculture and horticulture as thoy dcstroy inporteant food plants of 
mone ony othcrs sorve more or less: as a. chee! in the vegeterian forns 
Since they capture thou for food. Anothcr oxtensive scrics are paras 
sitic, living in the: kervel or growing stage in the bodics of other “ine: 
sects and a fow actually live as paresites of nomnels including, mens: 
Some of theso latter are intcrnel poresitcs like the lcrvae of the -bot- 
fly anc others live on tho surface-of tho body like the floas and lice. 
Othors like the mosquitocs, cre in a sense parasitic in that they . suck 
the blood of man and higher.eninels. It is amonzst those latter para 
Sites thet we find somo of the most: important oncmics of menkind since 
nony of them carry organisms which cause hwicn discascs, Tt die, 120f 
course, in this iiuportant ectivity of mosquitocs, nancly the transnis= 
Sion of cquine encophalonyolitis, that this course of lectures has been 


prepercd.tThe specific rcletion end importance of these insects is to be 
covered during tho letcr sessions of this course. 


RECORDS aia RECORD KEEPING » aif 


John F. qptaer’ PheDe, M.D. 
Professtr of Preventive Medicine and epidemisiogy: 
Harvard Medical School and School of Public Health 


The 1939 Mosquito Survey of Massachusetts is a project con- 
cerned with public health, It is perhaps worth while to point out that 
the: reason for undertaking the work is the same one that is responsible 
for the bezinnings of many other public health studies. In general, pub- 
lic health service vas organized in this country, as in most countries, 
to. meet a particular emergency. For this mosquito survey,the reason was 
the unexpected recognition of a new kind of encephalitis of man, presum- 
ably transmitted from other. animals by mosquitoes, 


As public health developed and projects of this nature became 
more and more frequent, it became necessary to carry on sustained pro= 
grams Say vee towsrds the reduction of unnecessary sickness and death 
and to improvement in community health. Before public health work had 
long been under way, it became apparent that record FPOPINE was an im-= 
portant part of the program. 


As far back as we can go in public health studies,we find evi- 
dences of the need of record keeping.John Snow,in his classical invest= 
igations of cholera in London many years ago; left records of his work 
that are a motel of recording careful observations, Budd's study of ty~ 
phiod fever ix 1854 furnishes another classical example of what records 
shouid be in public health investigation, 


Why do we need records? We need careful recording of services 

given and resuits acccmplished over a period of time represented by a 
speciai stucy, for these reasons: that such records mark the scientific 
methoc in public health, and that appreciation of the need for tangible 
recorded fact be realized in. order to properly analyze results. Records 
also justify expenditure of effort, and determine that what is accom- 
plisne:. in the dey's work fits into the predetermined plan of what it is 
desired to ettein, Records are necessary to determine, day by day, the 
“progress of any study aid whether the desired ends are being accomplished. 
You must take stock from time to time by looking over what has been done. 
It is absolutely essential to have adequate records -in ner to justify 
,money spent, 


_It is important to. have records for improvement of services.A 
given method in this particular project cannot always be judged by its 
usefulness in some other study.sLocalities ‘and types of problems differ, 

. so that it is necessary to have specific records of individual accomplish- 
ment, Adequate records require thut a good deal of the planning be done 

in advance about what is to be recorded and how it is to be done,Public 
healt!: records and public health activities,in general,cre of two kinds, 


-, The first is rolated to routine activities,the second to special invest- 


igations,Included in the first category ore records which deal with vie 
tal statistics, The keeping of these records is a civic requirement, actu- 
ally not a function of public health authority nor its sole responsibil- 
ity.A knowledge of births,deaths,marriages and other vital phenomena is 
of value in many activities of goverment.The system of vital statistics 
has developed slowly in the United States from its start about sixty 
years ago, and it is not yet complete, 
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Another type of routine record which has to do with communi= 
cable disease practice is called case reporting, If a case of communi- 
cable disease occurs in a family, according to law it must be reported 
by the doctor, the nurse, or the head of the family. Other common ree- 
cords have to do with accomplishment in the field of tuberculosis, chron- 
ic disease, such as heart conditions and cancer, school health problems, 
and physical examinations of well babies, 


“The Mosquito Survey is a part of the efforts directed toward: 
control of cummunicable disease but belongs to the second class of activ- 
ities, the special studies, The aim is to determine the relation of the 
mosquito to disease in Massachusetts, To accomplish that, information is 
necessary about when these diseases begin, how many cases there are, how 
long they persist, and the sources of infection. 


From the standpoint of satisfactory records of accomplishment, 
public health records are not very old, probably about thirty years, Be-=- 
cause public health problems are so divefse, and because public health 
itself is of relatively recent development, much time passed before uni-~ 
form comparable:records became available for the country as a whole, 


‘There is « distinction between the ideal record and the satis- 
factory record, Our aim in this particular mosquito project is to try 
to have satisfactory records, It is my plan to give you some idea as to 
what constitutes satisfactory records, Record keeping apparently had its 
beginnings in hospitels, since hospitals for years, have been putting 
down facts about sick people,Public hoalth records dealing with healthy 
persons and not with disease were first patterned after those of sick 
people, ‘Gradually they have acquired their rightful individuality. The 
records of the physician and nurse are not fatal haan the ideal records 
for Bunn 8, health, ‘ . 


Kinds of records: A satisfactory record is one so made that 
any one can take the information and study, analyze, and rearrange the 
factual information which you, as an individual, have collected, It is’: 
necessary that the records be adequate, This problem of a mosquito sur-" 
vey” is an individual, single, particular interest having very definite 
ends, We must be certain that what we include on record forms gives that ~ 
kind of: information, It is wholly apparent that, if we took a poll of | 


‘the various workers in this project,we would find that different members 


had different interests. One person would be interested in how far a. 
mosquito could fly,another in whether it comes from fresh or salt water, | 
and still another in the question of whether it did or did not bite, We: 
all have different interests, but we must have records which fit the 
needs of the whgle group and of we project in general, 


: Another. essesntial a Pent of records is orderly arrangement. 
The best opinion in the world and the best recorded facts are useless un- 
less you can find them, It is also essential that these records he care-= 
fully preserved.,If you are going to preserve records and have an orderly 
arrangement, the. facts must be entered according to an accepted classifi+« 


‘ation and make use of an accepted terminology. ‘Scraps of information, 
WITTE Ge, are practically uselesse : li dakar 


No one likes to keep records, but they must be kept or it is 
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impossible to make use of what is learned. Vhat are the uses to which we 
are coins to put these records? Why are they kept? Certainly the first 
use’ is to assemble pertinent facts, not of individual circwastances or 
conditions but the relationship of all circumstances as they fit into 
the problem as a whole, It isn't what we can find out about mosquitoes 
in Arlinzton that is important, but what we find out in Arlington which 
relates to the mosquito project as a whole, and the relation to disease 
transmission. Whatever practical value this mosquito survey may have de- 
pends on the rational plan for improved public health work which may be 
developed from the facts determined. It is not the facts in relation to 
one locality which are important,but the facts from the State as a whole. 


Records are useful to the worker,and to the agency responsible 
for the project, as protevtion acainst unfair or unwarranted criticism. 
If you have written down what has been done, you have proof as to your 
activities. .You can show how the time was spent in this investivation, 
and to what purpose it was directed,.That information is of distinct in- 
portance in connection with the appropriation of necessary funds for sup- 
port of this project. 


; Leral requirements are another important consideration.You can 
always justify action if you have adequate records. 


Records are important in determining a fair distribution of du- 
ties. Some parts of the project will certainly be more time-consuming 
and require more exactness than others. Therefore, the distribution of 
duties anc responsibilities in a fair manner among the various personnel 
is aided by adequate records, 


The Plan of Records: A point to emphasize is that. each person 
engaged in a project should have sympathy and understanding of. the work 
for which others are responsible. The field worker should not feel that 
his oblig sation is just to deliver material to the men in the laboratory. 
Pig tip dhet ony man must know the circumstances under which the material 
was collected, in order to properly interpret what he sees. If adequate 
field records accompany the material collected,the laboratory man is aid- 
. ed and the field worker is assured of the information he wants. Coordin- 
ated effort between field and laboratory is largely dependent on the 
written record which passes from one to the other. 


It is important to report to the Director: of the project, just 
how the records are worling That can only be determined by actual trial 
.in the field. If you find them unsatisfactory for recording the infor- 
mation you are able to obtain, report that fact, so that the necessary 
changes may be made and they become workable.We hate never. seen the per- 
fect record form, so don't accept the ones you are using.as being that. 
They likely have shortcomings, and these should be pointed out. 


mite On first inspection of a record form, one finds that many dif- 
ferent kinds of things are asked for. It is worthwhile to ask yourself 
certain questions about the information that is apparently desired. 

' 2) Is it possible that the desired information can be obtained 
only with varying degrees of accuracy? Single out those 
items which must be done with utmost care and exactness. 
Some items can only be recorded with approximate accuracy, 
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> Others can. be dotermined with. monk preciscness. 
; ‘a Get an idca of the amount of time involved in dol lcahund 
Hos 0 the. different sorts of information.a.given record fury asks 
ie: CecuPomg , Byvkiow age Locality you will have’ about so much time 
to devote to collecting motcrial and making records. Look 
over the form and aetcrmine which are the more important 
items and about how oa time you will have to spend with 
these. The remainde can, likely«be done in* . fraction of 
the tine. sae ps anak maximuia Soooaplishaent 
Another: essential of records .is ko SO record. the information: 
that it cen. bo. used readily in administration, ond-in the, evaluation of: 
results, Sone records are uséd principally for compen iue administretive 
reports,othcrs for completing official records,and a third kind for sta- 
tistical’ purposes. The records. of this» project ‘La Bier | serve this last: 
purpose ond’ also. to. cveluate’ : results and dctermine con¢lusions fron orig- 
inal investigation. The recorcs require exactnoss and orderiy arreange= 
mont to & freater pees than do administrative or civil records. mar 


seat Whe arc ‘the ains of satisfactory records?. The first thing to 
be emphasized is a wholly dispassionatc statement. Avoid opinion as much 
as possible. The record you xialke should represont fect. It should con- 


POSE 28.’ noorly an approximation of quantitetive relations as possible .Be 
definite ‘end ie bce think in torms of quantitative ‘reletionship. You prob= 
ably will heve several record forms an¢ it is godd° to-establish in your 


ovm ueamnetoite a Pye sed follow | ain filling thom out in scrics.e 


Uniformity. Many seonle will uso. these recorcs, and the more . 
nearly your recorcs conform to a- uniform pattern the better ‘suited they 
are for analysis by someone clsc, and the more readily the work can be 
continued if a substitute is neeessary. I.do not went to leave with you 
the ideo thet the record is more important then the service. The record 
sorves to show how well the sorvice was pcrformed. .Nevortheless, from 
the standpoint of the projoeet.as a whole, from the. consideration of what 
we hope to c.ecomplish in the study of mosquitoes,anc bocause of tho wide 
extent of the work and the numbor of versons involved »perhaps it is four 
to say that tho record you make is just about cs important as the service 
you rencor. This is-usually ‘truco of ‘2 cooporative effort where a consid- 
ernble numbcr of people. are invwolvcds 

Aftor records have. bcon made, they must,be uscd” inorder to 
justify their cxistcnec, No matter how good records are, they.are of no 
purpose unless the information is availeble and is used. There is a huge 

amount of information buried in hospitels anc in uvalth cepartments where 
it is masked, never found, ‘and never put to practical use slergely because 
of aipartiniote, in éaneecuentiad end irrelevant dcetail.In studios and in- 
vestigations such os this,:we ifindit necessary to organize records so 
that the yield of worthwhile fact is appreciable. The prime essential 
is to separate sicnificant fron non-significant information A good 
record is not voluninous » The shorter arid more precise’ it is ,the better 
it is. Brevity and preciseness characterize good records. 


Granted then this first requisite of bficf, precise records,the 
original record constitutes the raw matcrial Prom wien conclusions are 
drawn, No conclusion hes greater value than that cetoraincda by the reli- 
ability of the original record. Tho funcenental success of programs Like 
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this cenends on the oriszinal r¢ COLPGS 
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We heve omphasized brevity and prociseness,completeness of in- 
formation is still another requisite. You will heave various kinds of 
forms. All items must be considered. You ean write “yes","no", or “un- 
known" but sone answer must be sziven to every question. 


The Pted + nalyais and conclusions depend upon the data you 
subait. They must. be accurate in every dotail. It is importent to have | 
recorcs legible. Sone people naturally write a bettcr hand tha \n others. 
Try to express cprrectly the statement you wish to make. Sharp, concise 
statononts of.a fow words tend to be more cccurate then Tang uiy disseorta- 
GioN. 


The next important thing sbout good ficld records.is simplici- 
ty. The need for simplicity can be oxpressed in the observation thet re- 
cords shoulc- bo the servant and not the mastcr of the ficld epidemiolo- 
sist. ‘The simpler recorcs aro the good records. Complicated records re- 
quire much tino of the worker in the ficld, anc from the clerks. who have 
to anelyze these rocords. ae 

Another point, most cood ficld wor!z:crs have some sinple method 
of keoding their results alwa ws avdilablo. Sort and arrange tho rcecorcs 
in the ficid kit, usine sono kind of simple indoxe You can index alpha- 
boticaldy¥, foor aphically, by subject, or nuscricclly, ‘Usually in ficla 
work either o phabotiesl or soozraphichl filing is beste 


All observations mace in tho ficld should Le recorded in the 
ficld. Ono of the poorest practices is to work all day collecting in- 
formation and thon try to write down whet | has been cone after returning 
to tho central office, or at hone that night. Sone cctails are bound. to 
escapos; in varyinc dorrees, the recoré will se inadequate anc inaccurate. 
Field recorcs shoulé Le made at. the tinc observations are made. Writo™ 
cown limacdictely whore end when so any Bat i are collected, It is 
impossible to romember.cll of the details of a day's. work. Furthermore, 
the only recorc thet will holc in court or which will:actually substen- 
tiate work is an original record made at the tine of observation. A oopy, 
of a peoarc! is not legal. . 

Whon you linws a blank space instead of filling in all items 
called for in:a‘rccorc:foma, it udy mcan thet tho, ix 1fornetion was nega 
tive, that you forgot to ask cbout that particualr iten of eect poe 
or thet’ the facts wore. not obtcinasle. There aré always these three pog- 
sibilitics, so follow the practice of ‘recording "negative", "not obtain- 
able", or Nunknown" Lake cn entry for each of tho itgias callod. for. | 
ee os cannot ben about heving to record’ "unlmown"or the fact 
that you didntt.have tinc to completo a particular assjonm rent on a given 
dey. :- If. you should happen to strike sonc unusual circunstances, it on may 
be that-a part of.the day's program cannot -be accomplished. Don't hesi- 
tate to put down the haat that you woro unable to accomplish whet you had 
set out to dos Just state tho reason it was not done, such as, “tine too 
short. tah one aoe “4 gegieaee 

Anothor..point is thet after the rocord-is mace and before. it is 

turned in to the person rospousible for filing, cheek it over ona sco if 


‘ Bie oo ' . j ? * ape j 
x E up eee Bis e :, ae 
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everything is accurate and thet the form is complete. 


I have given an indication of relative differences in the val- 
ue of information.  heny different kinds of information are collected 
in the field. All do not require the same emphasis, and all do not have 
the same value. What are the kinds of field information? 


I) Objective information is something that you can sec, feel, 
or hear. You can tell that a man is white. You can't tell what nation-~ 
ality he iss he tells you thet, but it is a matter of objective informa-. 
tion thet he’ is white and not yollow,. ae 


- JI): Subjective information is a sort of hearsay evidence. This 
is information thet someone else tells you, information that you learn a-, 
bout indirectly, and it is quite apparent that it often has less value 
than objective information. If you sce a mosquito in a certain place, 
thet is an ontirely differont circumstance than the situation where you 
learn from talking to the oldest inhebitant, thet he has: seen many mos- 
quitoes in this collecting place. Subjective information is open.to va- 
rying degrees: of. reliability and interpretation. If you see a man with a 
rash, that is good reliable information. If he says he. has a. headache, 
that is subjoctivo information. Perhaps he has and perhaps he hasn't. 
What he. calls a headache, perhaps you wouldn't. - a! 


- III) Opinion is the third kind of inforizations it ranks’ bolow 
both objective. and: subjective inforination. Opinion is. just. about as good 
as the amount of experience. the informant posscsses. A person mey say 
thet there ere many mosquitocs in a given locality. Your opinion of what 
constitutes many mosquitoes may be cntircly diffcront, even in the pro- 
portion of twenty to one... Things reported as opinion depend upon the exe. 
pericnce of the observer, and rarely is the judgment of one’ porson cxact- 
ly duplicated by thet of another,. : 


IV) Speculation is the fourth kind of informations; it is some- 
thing which you havo neither seen nor learned by first hand information. 
It is not even opinion.It is this sort of information in answer to your : 
question, “Have you seen mosquitoes in this locality in the last:day or 
two?" end the reply, "I don't think there ere any mosquitoes over there 
right now, but my brother-in-law told my wife about two wocks ago thet 
there were some there," 


V) The fifth kind of information is that acquired by consult- 
ing proper authority. It is not evidence derived from your own observa- 
tions, but is equally reliable and ‘can ba considered dependable, accord- 
ing to-the source from which it was obtained. As examples, a mother's 
statement .of the age of a child,or the recorded temperatures in a weath- ." 
er bureaue 
You will always encounter incomplete or indefinite statements; 
If a person says he does not mow his age, you can’ estimate his age and 
write “about thirty years old," or you can make the differentiation ‘thet 
he is a child or an adult if you can't estimate his cage in any other way. 
This is far more satisfactory than the commonly encountered "age unknown", 


The next thing to be emphasized is about dates. If you have 8 
record which says "Has this patient had measles" don't. write "ves", That 
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is reinforced by no attempt to determine whether the statement is true 
or not. The answer "1932" gives indication of greater probable liabil- 
ity. In general, the more dates in field information the better. 


In conclusion, all records of any health study or health in- 
terest, are the official property of the Department of Health. They be- 
long to no individual, but are to be used for a common purpose by a 
group of workers. It is essential to have complete records. Records 
must be properly filled out and turned over to a person responsible for 
filing them. Personal notes do not enter into adequate record keeping. 
The field worker should use some simple form of filing system to keep 
records in order. an 


What you write on a record form should be entered with the 
idea that it is as important,significant,and intelligent as a telegram. 
Try to make statements so-clear that there is only one interpretation. 
Many people are going to use these records and for many different pur- 
poses,so that the information itself must be open to only one interpre- 


tation. = 
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CHARACTERISTICS O: MOSQUITOES 


Je C. Bequaert, Ph. Ds 
Consultant Entomologist § 


I... Economic Importance of Mosquitoes. 


The short lectures on mosquitoes by Dr. Tulloch and myself 
will be kept as popular and non-technical as possible. They aim at giv- 
ing a few correct notions about these insects,which may improve the re= 
sults of our survey. 


A few words first about the economic importance of mosquitoes, 
as some notion of this will help in answering questions by the ordinary 
citizens you will have to inconvenience in your search for the pests. 1 
believe that. if the practical importance of mosquitoes, particularly to 
each individual and his family, can be brought home, few citizens will 
be unwilling to cooperate with us. 


It may be emphasized that from the point of view of man's 
welfare, comfort and health, mosquitoes are by far the most important 
of all blood-sucking enemies of mankind. They are practically universal 
in distribution, very often breed in immense numbers, are extremely 
blood-thirsty, enter human dwellings commonly and often migrate some 
distance to do so, and finally they inoculate man and domestic animals 
with some very dangerous diseases. In many hot or moderately warm coun- 
tries, it is often a question of who will rule, man or mosquito. This 
may happen even in the limited areas of temperate regions right here in 
New England. 


In our area, mosquitoes are eat present chiefly important as 
pests, that is, through the irritation caused by the bite. The reaction 
to mosquito bites varies from one person to another, and differe also 
with the kind of mosquito. In most persons, however, the reaction is 
sufficiently annoying to suppress any feeling of enjoyment at the beach- 
es, woods, lakes, etc.. In some persons, particularly in children, the 
reaction is very pronounced, causing welts that may itch for days. 


The damage done to babies, for instance, has not been suffi- 
ciently emphasized in my opinion, and it is a good point to bring out 
to mothers in the course of our survey. Sometimes the source of the an- 
noyance is right near the house in poorly drained sewers,water cisterns, 
bird-baths, etc.. Of course, houses can be screened, but it is rare to 
find a house where every screen is perfect, and even then a stray mos- 
quito may get inside if the posts are very abundant in the neighborhood. 
Screening, moreover, is of little use in summer resorts, camps, bathing 
beaches, etc., where people want to frolic, picnic, in the open.The an- 
hoyance and damage to domestic animals, in reducing the yield in milk, 
for instance, should also be considered. A serious pest of mosquitoes 
in a locality lowers the value of real estate. It has been shown by in- 
telligent control measures in New Jersey, Long Island, etcs, that 
where the mosquito pest has been dealt with effectively the value of 
real estate (due to increased demand) has gone up materially within a 
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few yoars. 


Mosquitoes also are the active carriers of many important 
diseases of man and domestic animals. These diseases are caused by cer- 
tain peculiar parasites, germs, or viruses which in practically every 
case are not inoculated into man or animals in nature in any other way 
than by the bite of an infected mosquito. Such discases are frequent in 
Massachusetts. I mention briefly some that are of importance to us. 
They are discussed elsewhere by General Russell. 


Occasionally in the past, (1903-04) there have been outbresks 
of tertian malaria in eastern Massachusetts, and now and then a case 
may still occur. We have the usual carrier of this type of malaria, 
(Anopheles quadrimaculatus) right in this vicinity; so that, ifa 
malaria patient visits us during the summer a small epidemic is not in- 
possible. Under present conditions, however, malaria dies out the next 
winter, probably because the few summer cases’ are adequately treated or 
leave the vicinity; while the few infected mosquitoes die or lose their 
infection. 


Equine encephalitis, or sleeping sickness of horses, original- 
ly known only as a disease of horses, has been recently recognized in 
man in Massachusetts. Experimentally, this disease has been transmitted 
in the laboratory by eight different species of mosquitoes, and five 
of these occur in Massachusetts. Which of these is the actual or usu- 
al carrier in nature we do not know as yet. It is the occurrence of 
this disease in this State that prompts the present survey. 


There are also a number of disceses in animals to be consid- 
ered. A worm (Dirofilaria immitis), living as adult in the heart of 
dogs, andas larvae in the blood of these animals, has been found re- 
cently in eight dogs from Massachusetts by Doctor Augustine, This worm 


f 


is transmitted by certain mosquitoes present in Massachusetts. 
II. Mosquitoes and how to recognize them. 


Let us now analyze a mosquito so that we may more easily 
identify the fellow. The body is divided naturally into (a)head, bear- 
ing mouth parts, beak or proboscis, eyes and antennae(feelers); (b.)tho- 
rax, bearing legs (six, in three pairs), and wings (one pair); also hal- 
teres or poisers which are the modified hind wings; (c) abdomen,consist- 
ing of a number of rings. 


The important characteristics of a biting mosquito are: 

(1) the slender build, with long, thin legs and narrow wings; 

(2) the long beak or proboscis, always much longer than the 
head; 

(3) the thread-like feelers; 

(4) the scales that cover body and wings; these are readily 
rubbed off. 


As the scales produce the markings which ere characteristic for the kind 
or species, mosquitoes should be collected with care, killed in dry 

tubes, and hendled as little as possible after death (shaken out gently 
into the vial or box in which they are to be shipped to the laboratory); 
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(5) the rather small size; our largest mosquitoes are well 
below one-half inch in length (9 mm. to be exact). 


Note also that only the females bite (in the species that suck 
blood). Males have a proboscis, but do not bite. They have feathered 
feelers; females do not. Males are usually found in low vogetation or 
swarming and buzzing in the air. 


These swarms somctimes may be mixcd with fomeles,whon mating 
occurs. Malcs somctimes and females more rarcly mey be found visiting 
flowors. Sometimes males arc found in houses attracted by light, but 
they will nover attompt to bite a porson, 


Non-biting flying insocts sometimes mistaken for mosquitoes 
include midges and crane-flies, But none of these have scales on their 
body or wings, Midges have no long proboscis. Most crane-flies are 
larger than mosquitoes and have no beak; a few have a beak, but do not 
bite with it. Crane-flies heve given rise to the tales - of the giant 
(New Jersey) mosquitoes. _ 


Tit, Other biting flying insects of Massachusetts: 


Punkies or nossee-ums (Culicoides) These are very small, with 
short legs and very short beaks (shorter than the head),body and wings 
bear no scales, but hairs instead. 


Black=flies (Simulium) are smaller than mosquitoes,short and 
squatty, and more or less hunchebacked. The proboscis is very short, 
not quite as long as the head, which bears very short feelers, or an- 
tennae. There are no scales anywhere on the body.The wings are glos- 
sy and practically without hairs. 


Horse-flies and dvcr-flies (Tabenidae) ,are fly-like, thick- 
set with short legs. They do not have the thread-like feelers (or an- 
tennae) of the mosquitoes. There are no scales on the body, and the 


proboscis is short. 


Stable-fly and horn-fly Both look like the ordinary house-= 
fly, but have a long beak with which they can suck blood through the 
skin. The stable-fly is the size of a house-fly;the horn-fly.is much 
smaller, The stable-fly attacks animals and man. The horn-fly rare 
ly bites mean, but commonly attacks cattle, | 


If you are bitten by something thet flies, it might be well 
to collect it, and send it to the laboratory. All biting insects sare 
under suspicion as possible vectors of disease, 


| ie ahi 
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eet Ce Bequaort, Phe D. 

Consultant Entomologist 


In yestcrdcy's lecture I gave you «a few pointers as to how to 
make sure thet. a flying inscct,whethcr biting or non-biting, was a true 
bloodesucking mosquito. To an ordinary porson « mosquito is just a mos- 
guito end if he is told th:t not all. mosquitocs are the semo, as likely 
as not ho will not beliove it. If finally you suceccd in convincing him 
that there are severcl different kinds, or specics,of mosquitoes in his 
locslity, he will probably csk you why weste time on such matters. Why 
not simply destroy «11 mosquitoes without worrying cbout wheat kind they 
are? The answer to this question is that all the several kinds of mos- 
quitacs are not equally important in a given locality, cithcr’ gs pests 
or as ecarricrs, of disease. . 


To make this cloar lot us considcr the case” ofimelcria and 
mosquitocs,. That mosquitoes might have had some connection with malaria 
was suspectod many years before proof could be brought. But no proof 
could be given until two matters were settled, hal, thet:maleria was 

eaused in man by the development in the blood ofa definite, peculiar 
nt SO secondly, thet this parcsite was earriéd fron. sick to: healthy’ 
people not only by a moequito, Lut. by a very specicl kind’ of mosquito, 
the so-called anophelene cr ¢:ppled-wing mosquito, This discovery that 
&,very special kind of mosquito was involved, explained at once why mea~ 
laria cduses cpidemics only in certain dcfinite regions; while mosqui- 
toos are found nearly everywhere. -It also gave the key to: the» control 
SiiaaFias.....bor.tho ,specios. of it osauitses ‘diffor not only fron one 
another by certain extcrnal fcatures such cs the way they sit, spots on 
the wings, rinzs on beaks or legs, banding of abdonen, stripes or spots: 
ori thorax, ote. san : 


Not ondy do mosquitoes differ fron one "snethor: ana thus, may 
be roa, ily idohtificds but differont spocics of mosquitocs live- under 
vorious’ conditicns. The full growm flying mosquito of a particuler. spe- 
cies differs froa one of rat other spoecics. in its life habits and m anner 
of living. The early irsadturc pee of mosquitoes, the lo VEC of wrig- 
glers as thoy are vecay C.. -Llod,are likewise difforent in‘thoir hab- 
its. Soz10 species lay their. esgs in clear fresh wotcr, sone prefor quict 
small bodics, others prefcr- running cures: ise Several species of: mosqui- 
toes breed only in breckish or salt water. Thercfore, if you. wish to 
control nalaria, you havo to know not only how but where to -costroy the 
particular specie of mosquito that carrics neleria,cither inthe flying 
y stage or as a wrigsicr. If you concentrate your offortts, time and money 

on coritrolling thot one lcind of mosquito you may get resultss;whereas if 

. you attompt to destroy all mosquitoes you will waste your enceavor on a 
ash which is in most ca SOS economically inpossible to: Ca Ones 
ety ‘ie ‘ : 

This is equally true for any other discas@ carried by mosqui- 

.1, toes and also for nos squitocs that <.ct merely asa post’, ’ ‘Mosquito nui- 

a. Spee Ar @ given locality is due almost olwazys to one or a few species, 

en the ‘others being uniaportant for one reeson or other. The pestifcrous 

_ species showover ,will differ from one locality to another. Near the salt 

marshes the. one or ‘two species that breed tho ro in abundance. will.-cause 


*. 


8 
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the trouble; but these will not be found in western Massachusetts. Some 
of the salt-narsh mosquitoes may migrato many miles from their breeding 

places. Consequently, if they invade a city or town,no amount of con- 
trol work done in or near thet city or town ever will reduce the mosqui- 
to nuisance. 


As tho present survey is conccrncd with mosquitoes as possible 
carriers of equine sleeping sickness, you will now realize why we want 
to find which species of mosquitoes occur, or at any rate which species 
aro prevalent, in every section of the State. One of the things, for in- 
stance, we want to find out, is how far eway from salt mershcs the salt 
marsh mosquitoes may migrate in liassachusctts. 


When people bogan to reslize how important mosquitoes wore to 
mankind,not only as a pest,but also as carricrs of disessc,cntomologists 
spent a tremendous amount of timc trying to distinguish the diffcrent 
syecios, both in the flying (adult) and wriggsler stages.At present it is 
possible to recognize some fourtoon hundred kinds of mosquitoes through- 
out the world. Fortunately we have but a small number of spcecics in New 
England nemely, thirty-nine. Of these, thirty-six have beon found in 
Massachusetts. Even more luckily, only cight or ten spccics are ever a 
bundant onough to act as posts or, to be officient, as ccrricrs of dis= 
ease. These ocight or ton specics may be called the "criminels" or “pub- 
lic cnomics" omong mosquitoes. The chicf job of controlling mosquitocs 
is to spot the "criminals". As is the case with criminals in human soci- 
ety, this is most casily accomplished whon the whole population is kept 
track of by some method of personal identification. This is one roason 
why ontomologists spond so much of their time trying to recognize and 
elessify all the different spocios of mosquitoes, whethor “criminals"or 
not. Thore is, of course, the added reason that some supposedly inno- 
cont mosquito may turn out eventually to be a "criminal". 


The job of recognizing the diffcrent species of mosquitoes 
calis for special knowledge and will be done in our survey by experts. I 
shall content mysclf here with pointing out how these various spccics of 
-mosquitocs: differ,in the way thoy live,particularly with regard to their 
feeding habits. This will te helpful to you in gotting as much as possi- 
ble all tho specios occurring in one locality. 


1. Strictly domcstic mosquitocs. These imosquitocs not only 
enter human dwellings frocly in order to bite people and animals,but they 
breed near tho houses in sowers, wator barrels, cesspools, etc.,or some= 
times oven inside the house. In liassachusctts only one spcecic, the so- 
called "“rain-barrel" or “house” mosquito (culcex pipiens) is o truc 
domestic mosquito. ie 

Il, Scmi-domestic mosquitoes.Thcse breed a short distance away 
from hunen cwollings,but gconprally under conditions ereatod by man: wae 
ter standing or flowing very slowly in pastures;wator impounced by dams. 
The adults also ontcor houses and stables frecly in order to bite. The 
best local oxamples of this type are the malaria mosquitoes of which 
there are four kinds in Messachusctts,two of thom,Anonhelos punctipennis 
Anophelos quadrimaculatus, are fairly comnon, - and tio Anopheles macu- 
lipennis and Anopheles welkeri, cre rare. The adults of those nosqui- 
tocs often pass the winter in cellars or barns. | 
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ITI. Wild, migretiugs mosquitoes.These breed far away from hous- 
es or towns, but the adult fenales trevel considerable distances to hu 
man-beings and animals, in order to suck blood. The most notorious cx- 
amples are the saltemarsh mosquitocs,, of which there are two kinds in 
Massachusetts: (A) The browm saltemersh mosquito, Acdes cantator, with- 
out white ring on the beck. It appears first in Spring,avout tho middle 
of April: (B) The whiteemarked saltemarsh mosquito, fedes sollicitans 
with a white ring about the middle of the beak. It appears later, about 
the middle of Junc. Both are fierce bitors and migrate up to thirty or 
forty milos, flying usually against the breeze. 


IV. Wild, nonemigrating, biting mosquitoes. These breed usual- 
ly in the woods or swamps anc attack people who venture theresbut tho a- 
Gults do not migrate. They will annoy only people in houses or on porch- 

es where buildings are placed close to or among their mosquito broeding 

places .The najority of the thirty-six liassachusetts specics probably are 
of this sroup.Tho most important is the inland swamp nosquito,Acdes vox- 
ans; the woodland nool mosquito,fedes stimulanssthe tree-hole mosquito, 
Redes trisoristus. " 


Ve: Wile, non=blood=sucking mosquitoes, Although they have a 
beak like other mosquitoes, they neither bite either man or animals.There 
3 
are a fow of these in Linssachusotts, the best } known being the pitcher 
plant mosquito, Nycomyia suithii. 
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Georse S. Tulloch, Ph. De. 
Chief Entomologist 


Before discussing the development of a mosquito let us consid- 
er the development of insects in a zeneral wiih 


in the insects we have four methods or four types of develop- 
ment which can be expressed as (1) no change (2) gradual change (3) helf 
change and (4) complete change. : 

in the first typo there are but two stages in the life cycle, 
the egg and adult. The’ form that issues from the egg is a miniature of 
the edult end simply increascs in size during devclopzient. Since no 
change, except in size, occurs this is callcd devclopuent without change 
(ametabolous). An example of this is the silverfish or silverfin, on in- 
sect which is found in cellars, around watcrpipes, in bathtubs, etc. In 
insects of this type the cggs end adults are found in the sane places. 


The second method of development is by gradual change in which 
there are throe stages in the life cycle, czz, nymph and adult. The form 
which issucs from the egg rcescmbles the adult soncwhat but grows to look 
more and more like the adult as it increascs in size.In this type of de= 
velopment gradual changes tekc placc until the adult stage is rceachod 
and thus we use the tera gradual development (pauronctabolous). Examplos 
of this type of erst ‘Saat grasshoppers, katydids,otc. 
All three stages in acvelopae ere found in the scme place, iseG. C£f8, 
nymphs and adults of ns oie arc found in sink cabinots ond tho like, 


The third type of development is by helf. chango.Thcro are three 
stages in development naucly ogg, nymph (naiad) cend adult. The cge and 
nymph stages «ro passed in the watcr whereas the adult is a free flying 
insect. This is the first instance in which we have onc portion of ean 
inscet's life cycle being pessoed ina different place than the rest of 
the cyclo. An cxample of the insect having this typc of development is 
a dragon fly or 2 devil's darning necdle. This insect lays its eggs in 

he water, Aftcr ©° period of time the eg: hetches and the nynph (anand) 
omerges and swims about in the water. it remains inthis steze for 
about two years ond then leaves the water as a free flying insect. The 
nymphel stage in the watcor bears sone resemblance to the adult inscct 
end therefore, this type is called half change (hominctabolous) dovelop- 
cnt e 


The fourth type of devclopacnt is the one in which there is a 


ua 
complete change occurring between the roan eat cond adult stages. here 
aro four stages in this cycle, nemely cgg-larvacepupa-adult. The larval 
ana pupal stoges arc known by many boeck as may be scén belows 
Stages in Complete Devolopment: Ege Larve. Pupa Adult 
wrigelor chrysalid 
nassot cocoon 
caterpille 
grub 
worn 


inch=-worn 
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The egg and la arve.d and-pupal..stages are. usually.passed..in..one 
environment or place and the adult in enother place so that these insects 


are like the dragon-flics ye this ruspeet and difforent from the cock 
roaches and silverfish. lic can sum up the function of oach stage as 
follows: 
hen ap . 
Stage Function 


CEE ee e e e & Connects one goncration with ncxte 
De | Stage in which inscet sometimes 
passes unfavorable periods such as 
overwintcring 


larvo : e e Fecding stage - period of growth 


pupo. « « « «6 «| Poriod of dnternal roorgchization 
preparatory to becoming a flying 
insecte Inscct docs not feed and 
is usually nonemobile during this 
period 


Gdult. ee « « Se | Poriod of scxual activity 
be Poriod of ogg laying 
Some of the insects which develop by this method aro ants,bees, 
wasps, bectles, buttcrflics, moths, June bugs, mosquitocs, midges, house 
figes, horse flics, ctc,. 


SUMIARY OF LETHODS OF DEVELODwENT IN INSECTS 


Type Stages Examples 
; No change egg = adult Silver fish 
: Gradus.l change eggs =- nymph e adult Grasshopper 
7 Cockroaches 
Squash bugs, ctce 
Half change ogg = nymph (naiad) Dragon-flics 
adult Liay flics 
Complcte chanre ese = larva = pupa - WMosquitocs 
x 3 adult Plise=, Boos, otc. 


Let us consider the life cycle of a mosquitoes : 
The egss-arc very smoll and difficult to scovwithout:the aid of 
a hand lens. In some spccies (rain-barrel mosquito) the egzs' aro laid 
in a boat-eshaped mass or: raft which flocts on the surfecc of quiet watere 
In the malarial mosquito tne cgzs are leid singly and cre provided with 
special floats suai keep thom at the surface of tho wator,.In most other 
Species the oggs are not provided with special structures, for kceping 
them afloat (Fig. 1), ‘Consequently they sink to the bottom and aro very 
. - difficult to collect. The numbor of eggs leid by onc female mosguito is 
| about 1508200, 
es... ‘ ; 
"OTE. Lervo, } 
“~The.cgg hatehcs when conditions arc favorable and the young 
lanvo...or wrigglor.. SyradASe. mene about..in the.wa tere. It~tbakes-in-food 


ae 
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Fig. 1.-The egg of the yellow 
fever mosquito 


Fig. 5.-Yellow fever mosquito 
pupa ” 


larva 


Fige 4.-Yellow fever mosquito- 


Fig. 5.-Yellow fever mosquito= 
female 


male 
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and is known as a first stazc lara and increases in size. It then sheds 
it s outer skin (molts) and a new and larger. one develops which permits 
it to increase in size agains This is, knovm as the second larval StaLC» 
By successive molts it passcs into ‘the. third. lanval,.stage and finally in-. 
to a fourth or full grown lcrva.”’ ‘It is in: this lest larval ‘sta se that 
it is pdssible to identify the dpooice segbhout ater Leah ees 


The larve when full grown is - about ono half inch long Although’ 
it lives: in the water it must come to the: surface to take air, "te is pro- 
vided with a special tube which it ane through the surface pe the water 
to sceure air. (Fig. 2). . 


Most mosquito larvae rest with the head hangine down at an ane 
clo from the surftce (Figs. 6 and 7). Tho malarial mosquito,howover, dif- 
fers in this respect and assumes © position parallel to the surface, (Fige 
ures 6 and 8). 


After about ten days in the: larval stage, provided that con- 
ditions. are favorable, the mosquito chenees into a pupa (Figs 3). In 
this staze it breathes by means.of-a pair of trwuapots situated on the 
head. During this period it tekcs in'no food. ‘It is mobile and swims 
about ra wpidly when disturbed froas it's resting place. at the surface of 
the water. SS ee ee gre Se 


‘ 


During this period the nee is widergodne Kecrantt reorfanize 
ation in preparation tor becoming a free flying mosquitos The pupa stage. 
is short, lasting about three to four days under favorable conditions. 


IV Adult : 

When the adult mosquito is fully formed within the pupe it for-=" 
ecs it's way out through a slit om the upper side of the pupa caso and 
rests on the cast pupal skin. After oa period of an hour or so,the adult 
mosquito's wings dry and it is ready to fly.sThe males and fomales diffor 
in appearance as can be seon frou the Figures 4 and 5. 


This difference is clcarly scen in the rogion of the hoad where 


the antennae of the nale are large and feathory while those of the female 


are small and covered.with fow feathers, The male mosquitoes are sono-= 
tincs called /feathcrhoacs" « 7 


Another’ important difference between males and fomales is that 
the females usually suck blood while the males do.notsThe males are said 
to feed on noctar and plant juicos and ee a seen 

The females are the important agents in the transmission of.dis- 
ease since they suck the blood of, an infocted man or animal which contains. 
the sorms of disease and then. bite anothor noninfected, aes and thus 
spread the disease. 


The female mosquito has mouthparts which are very effective for 
sucking blood.eThese mouthparts are onclosed in a sheath which slides back- 
ward as the sharp mouthparts are foreed into the skin, This sheath is 
forced backward so that when the mouthparts are fully inserted this sheath 


‘is bent doutle on itself uncerneath the head of the mosquito. After the 
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Figure 6. Life cycle of the 
rain barrel or house mosqui- 
to (Culex pipiens) 


‘l. eggs in a raft 2. newly 


hatched larvae 3. full grown 
larvae - note breathing tube 
piercing surface and posi- 
tion of larva hanging at an 
angle 4, pupa - note -air 
trumpets 5. adult emerging 
from pupa 
6. adult 


Figure 7. Life cycle of the 
salt marsh mosquito (Aedes 
sollicitens) 

1. eggs - laid singly, have 
no floats and drop to bottom 
2« newly hatched larvae 

Se full grown larvae = note 
short air tube piercing sur- 
face end position of larva 
hanging at an angle 4. pupa 
note uir trumpets through 
which it takes air 5. Note 
adult emerging from. pupa 

6 c adult 


Figure 8. Life cycle of the 
malarial mosquito 

(Anopheles maculipennis) 

1. oggs laid singly - Have 
lateral’ floats which keep 
them at surface 

2 newly hatched larvae 


_ Se full grown larvac = note 


position parallel to surface 
4, pupa 5-.. adult emerging 
from pupa 6, adult 
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mosquito has had a full foed of blood it gently withdraws it's mouthe 
parts, tlic shezth slides back in position cnd the mosquito flics 
away. Aftcr the female has a focd of blood, cgss begin to develop in her 


evarics and after « fav days they are ready to be laid. The feme.lc secks 
out « suitable place and dcposits eags which starts the cycle again. 


NOTE: This lccturo was illustreted by lantern slides and by 
400 feet of a motion picturo film entitled "The Yellow Fever Mosquito.” 
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WHERE MOSQUITOES LIVE 


Goorge S. Tulloch, Phe De 
Chicf Entomologist 


This morning I em going to talk about places in which mosquito 
lervae live. It is important to know this since the only practicable way 
to control mosquitoes is to control tho placcs in which the larvac livee 


Mosquito larvae are able to devclop in any collcetion of water 
on which thero is a quict surface film,abundant food supply of microscop= 
ic organisms and an absence of predacious onemios,such as water bectles 
and fish. These’ conditions may be reclized in an old tin can filled with 
woter or along the crassy margins of « river. For convenionce I heave 
listcod some of the places in which mosquito larvae live.They are divided 
into tio groups: 


I. Domestic Situation 
Ae Guttcrs 
1. Houses 
2e Buildings 
Se vtrects 
Be Tin cans 
C. Rain barrels 
De. Flower pots 
E. Cesspools 
F, Culverts 
G. Catch basins 
II, Open Country Situation 
As» fresh water 
1. Edecs of ponds, stroams, brooks 
2e Raimwater pools on ficlds, meadows, swomps, otce 
3e Roadside ditches, drainage ditches 
4. Trecholos, pitcher plants, Mansonia creas 
Be. Salt Water 
le Coastal mars 
2 Tidewater flat 


Let us consider the domostic situ:tion first. This Spring in 
Now York there were largo numbers of malarial mosquitoes and, since that 
city has very good drainage systoms, it was difficult to find out where 
the mosquitoes were breeding. After somc scarch the larvee were found 
developing in the gutters under the caves of houses, which were clogged 
with leaves and debris so that water collected and remained there for 
days. This illustrates an old saying that "Mosquitocs are where you 
find them". Wo dontt expect you to climb about pcoplets houses looking 
for clogged gutters,but you should point out to people you talk with of 
the importance of keeping house gutters froc of debris. 


Gutters along strects which arc not taken care of properly have 
collections of watcr in them, particularly after rains, which remain long 
enough for the larvae to complote devclopment. Tin cons frequently found 
around summer camps and cother places often become filled with rain wator 
and thus provide suitable places for larval devclopment. Rain barrels are 
exceptionally fine places for mosquito larvae since water usually is pre- 
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ont during the entire Swrier, Wc have one specie of mosquito known as 
the rain barrel mosquito which prefers this habitat. Flower pots partly 
filled with soil left unused for long periods of time ofton accumulate 
sufficient water to allow larvae to devolop. Cesspools that are too 
small to accomodate the needs of a dwelling and wort provide desir- 
able places for larvae to develop. In other cases the cesspools may be 
improperly covered so that adults'may have aecess to the water and depos- 
it eses. .These in turn natok and produce erss. Since cesspools. are: usu- 
ally too close to houses such conditions as*mentioned above should be 
corrected. Culverts under streets are frequently clogsed with debris and 
procuce suitable brecding places,Catch basins, usuclly located at street 
corners, are never completcly drained and contain water in which larvae 
develop. In some cities these placcs are piled weekly but in others: no- 
thing is done and consequently mosquitoes in large numbers develop there. 
In eddition to the situations which have been discussed there are prob- 
ably ten or a cozen more which could be mentioned.sYou should renember to. 
look at any collection of water found in the neighborhood of houses. be- 
cause often times the most unlikely spot will yicld larvae. - 


. 


“ter Gs come to the open counctry Situations, and here the list 
goula be very longs. For convenicnce in discussion I have. divided thom 
into the fresh and salt water situations. arge bodies of water, .such: 
“as rivers and lakes and ponds usually do not contain larvae except along 
the creassy margins, where the surface film is quiet and where some pro« 
tection is afforded the larvac from their enemies. Small brooks “no 
Streams, however, are very likely ‘reeding places for larvae since the 
Slow currents vernit the srowth of protedtin- veretation. Other nba 
situations in the open country are rain water pools in fields, adows , 
roadside draincnce ditches and irrigation ditches, SWORDS bags prints? de= 


pressions, trec holes, ctc. 


‘In Hassachusctts, we have two mosquitoes, the larvae of which 
sylive in unusal situations. The first is the patohor plant mosquito, the 
“larvac of which live in modified ‘leaves or "pitchers". The sccond is the 
Mansonia. mosquito, the larvae of'which’ live attached to the!roots and 
~stens of certa Lin aquatic plants. The structure which attaches the larva 
to the nlant is the air tube and throush it air is obtained: fron i 

‘spaces of plents, This larva is one which does not come to: base iets 

and Para tly - is very cifficult to eareery Nate 
| Now, we cone to the saltwater situation with coastal ineahes, 
. tidal. flats, ete. Hore we have an intéresting relation. Sea water,forty 
-miles off the. cocst of Boston, is 3% salt for cvory 100 pounds: of water 
we pick upe Salt woter pools are left by high tidos way up on the shore 
and are. not washed d, away by” succceding © lower tides until the next high 
tide.occurs, A few warn doys and the watcr cvaporatcs leaving a concen} 
tration of salt in these little pools, and so it is possible to find ih 
such ig more salt than in salt water. * 

; . The lontera’ slices which Iam about to show you are concerned 
with’ breeding arcas, not local | ones,but sinilar to some of the local ones 
we havo. ain 
(This locture was illustrated by lantern slides of breeding a- 
reas in Enisacdhusetté, Alaske,, Puortd Rico.) 
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PRESENT MOSQUITO CONTHOL MEASURES IN MASSACHUSETTS 


George R, Stratton 
Massachusetts Reclamation Board 


When it was suggested that we talk before this group about to 
start out on this survey, Mr. Wales, lir. Wright, and I talked over a lit- 
tle bit as to how the thing would be handled.It was finally left that as 
Secretary of the Reclamation Board,if they left anything unsaid, I would 
say it. ‘here is a province that is particulary mine,--the record work, 
Perhaps because of my acqueintance with that part of it and the wording 
of the law,I may be able to give you information as questions come up in 
your field, — 


I suppose people are going to ask you what you are doing, and 
when you explain that you are getting samples of mosquitoes, they prob- 
ably will want to know what you are going to do about getting rid of 
them, In fact, I found, in appearing before the legislature,that some of 


‘them think you are going out to get rid of the mosquitoes. We had the 


benefit of New Jersey's experience in the name of our work,--mosquito 
control. The New Jersey authorities named theirs "mosquito extermina- 
‘tion work" and after a few years wished that' they hadn't. named it that. 


_ So we called ours "mosquito control work." I remember that after we had 
worked on the North Shore for several weeks,we received a card from some- 


one who didn't bother to sign his name: 


"A mosquito got into our house last night and bit the baby. 
Will you come down and control it?" 


Not knowing whether he meant the baby or the mosquito, we were rather 
nelpless,. 


‘The act which turned over the mosquito control to the Reclama- 
tion Board was rather careful not to provide any funds that would do work 
in certain localities,The thought was, I tiink, that the locality should 
take care of its own problems, but that they were willing to provide for 
a central board which could offer information and advice.If it was found 
necessary to group a number,of towns in order to accomplish mosquito con- 
trol, through the Reclamation boerd the authority could be set up so that 


. all the towns could contribute and the money could be spent in the places 
‘ Where the mosquitocs wero breeding. Under the previous existing set-up, 


one town could not appropriate money to be expended in another town. But 

under this act we con group a number of towns so that the : expenditures 

can be made in any locelity, I think that was the real-«keynote of the 

legislation on mosquito control, It was absurd for one town, in Barnsta- 
ble County for instance,to do mosquito control work,for they might clean 

up every acre in their municipality and still suffer from mosquitoes that 
came in from adjoining towns, 


That act authorized us to employ field agents or engineers as 
the need arises for them and as the funds appropriated permit, A request 
for survey of mosquito breeding conditions and possible remedies must 
come from the selectmen of a tovm or the meyor of a city. It need not be 
e. petition, just a request for oa survey, Our report would include « rough 
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estimate of what could be done about it and a still rougher estimate as. 
to what it would cost. We endeevor to find out, in such a case, if there 

is any real community interest. We feel called upon to find out if the 

request represents a community sentiment and a desire to do something to 

correct the condition. That is not only necessary to accomplish anything 

worth while in the way of ditching, but it is also necessary to keep up 

the maintenance, To guide you in your talk with people interested, I 

think the real point is that they work through the local authorities in 

applying to the State Reclamation Board and we will give our very best 

attention to the situation and tell them the necessary steps to correct 

conditions. Now we never dodge the issue, We tell them unless the State 
gets on to another spree of spending money to relieve unemployment,a lge 

cal appropriation or local contribution is required to do the work.There 

are no funds in our hands to carry on the construction work, except in 

the three yoars when the depression was felt the worst and Federal funds 

were used under the sponsorship of The Civil Works Administration. 


Let me go on to toll the steps that follow after petition is 
made to the Board. We sond ‘out our mon and make a report to the seloct- 
mon or mayor, and. we tcll what the conditions are and what could be done 
to correct thems; also what would be neodod in the way of an appropria- 
-jbione In case. an: ‘appropriation is made, we are then authorized to scot up 
a project; that can be either one town or a group of towns.We con create 
a project and appoint local commiss sioners, just as wo have done in Cape 
«Cod, Nantucket, and Natick, Thoy aro thon in a position to carry on the 
work, But first. the money: has tobe scent...in to tho State Troasurer 
through the State. Roclamation Board, and* ail- .oxponditures from that monoy 
are made with the approval of tho stato Reclamation Board,Tho reason for 
State. supervision is that in: ‘planning & project like the Capo Cod Mosqui- 
to Control Project where fifteon tows contribute moncy,=-somo authority 
is needed to. suporvize the projects The. Reclamation Board recommends the 
best methods of carrying out the work, and see that the rights of every. 
town are protected, While tho commissionors direct the work, hire the. 
people, and send in the. bills,tho final drawing of the schedule and ap- 
proval of the: expenditurss have to be done by the State Reclamation 
BoardsTho appeal for the establishmont of the Cape Cod Project for funds 
contained tho statoment thatthe work:be done under the State Reclama~ 
tion Board and the money would’ be pom under the direction of the Re- 

~ ¢lamation Boards 


We. ‘ive a. ‘nuibor of. ‘slides - thi oh tears: made: ‘up some years ago 
of. the type of work dono, and the arens where work ncoedod to be done. 
These are followed by two small réels of film of the work we have done 
and the. work uate in Now i cb 4 
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HISTORY OF MOSQUITO CONTROL IN MASSACHUSETTS 


‘Edward Wright 
Massachusetts Reclamation Board 


Doctor Feemster has asked me to tell you what has been done by 
the Comnonwealth of Massachusetts in mosquito control. I would like to 
say that for several years, while I was chairman of the State Reclama- 
tion Board, much of my work was on mosquitoes. The work was extremely 
interesting and, I think, of considerable value to the state as a whole 
or at least to the eastern part of the state. 


It may seem to most of you that very little has been done 
about mosquito control in the State and, when you get into this collec- 
tion business,you may find that very little has been done. On the other 
hand, the Department of Public Health and the State Reclamation Board 
have given it considerable thought, and in 1931 a considerable amount of 
money was appropriated for mosquito control drainage work, The history 
of the situation shows that the first work in Massachusetts . in mosquito 
control was done by the Department of Public Health in an investigation 
of the Neponset'River for the purpose of providing a new chennel for the 
river and draining a meadow. of about three thousand acres in area which 
lies in Walpole, Norwood, Canton, Westwood, Dedham, and Milton. That was 
one of the huge mosquito breeding areas in the state. The Department of 
Public Health was authorized to make an investigation, but the legisla- 
ture didn't appropriate funds until. 1911,. Then an appropriation of one 
hundred and fifty thousand dollars was made, one half of which was to be 
paid by the State, and the other half assessed upon the owners of the 
land. The river from Norwood to Hyde Park -was straightened,deepened, and 
corrected in a great many ways; but at the time when the original work 
was done thé State Board of Health recommended an additional appropria- ) 
tion under which the meadows themselves could be drained into the main } 
channel. It may be of interest to point out that the legislature has 
never appropriated the necessary funds for carrying on the ditching work 
to supplement the important dredging work that was carried on in 1911, 
1912 and 1913. However, during the early days of the Civil Works Admin- 
istration, the Reclamation Board did arrange a project, particularly in 
Norwood and Canton, under which some of the ditching of the meadows was 
carried out, and a considerable improvement was effected. But the huge 
area of meadows in Norwood, Canton, Westwood, Milton and Dedham still re-. 
mains to be properly drained. It is interesting to point out that the 
entomologists who were working for the Department of Public Health in 
1897 thought that the Neponset Valley was a particularly bad malarial 
area, The Department of Public Health pointed out that if the meadows 
were drained, the malaria would be cut down.As Doctor Feemster has prob- 
ably pointed out, there is now practically no malaria in Massachusetts. 

In 1902 to 1904, however, there was a considerable amount of malaria in 
Dochen' duc te the fact’ that laborers working on an extensive sewer pro= 
ject carried the maiaria parasite and hordes of mosquitoes were presente 


The next work done in the State’was in 1902. It was the very 
extensive report prepared by John R. Freeman, a leading engineer, which. - 
resulted in the construction of the Charles River Dam. A pathologist was . 
employed by Mr. Freeman, one Dr. Theobald Smith, who became famous in scis 
ence. ‘The Freeman Charles River Report contains thirty or. forty pages 
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_ about mosquitoes written by: pig: suitiie ‘That nalfstiae. Charliee Dives Dam 
was built in 1913 or 19144 Previous. to the construction. ef the.dam, the 
-Charles River.Basin was a tical estuary, and . rose and fell darn the. tides 
‘way up to serintesermaionetinn Dame - wee m pak cswes 


ee <a 


‘The cinadt wow done by thes State was in. laegeeah eid: with: the © Ale- 
wife Brook area ‘in Sonerville, Caubridge, Be lunont | and Arlington.» The De- 
_ partment of Public Health recommended, that the brook..be properly deepened 
, andi straightened and the ‘stream was) éorrected,. so that the aarsinnd ‘serious 

—e menace in that area was put under controle. 


Then in 1918 thee! Dicer tees of Public Health -was.directed to 
make an investigation of wet lends. Nothing came of that, but a few years 
later the original State Drainage Board was set.up ‘by the’ legislature, 
That.is- now the State Reclamation Board. Following the 1918 report, very 
little devéloped, but ‘Professor C. Whipple, @ member. of the Department of 
Public Heelth,. in 1920 recommended a large. appropriation. by the State for 

. mosquito gontrol work.The legislature thought well of it but didn't think 
much of the finencial aspects of it, ‘ahd an approprintion of only two 

thousand. dollars was made for ‘hniosquite control,work: for the wholo state. 
The Department collected: various: reprints on mosquito. eran and sent 
them: to ‘thei va rious Tool | boards. of healthe 4 


; hen’ ‘ aehaieie along for abput: evn: “yociee: aekith nothing devel- 
oping in: the lino of: mosquito, control. until. abou 1929, .when the mosqui- 
_toes:were so fierce down on the Cape and on. the islands: of Nantucket and 
Martha's, Vineyard, thot it seomed necessary. to. A0.. something. I don't know 
how much. you have had -on'the: various spécies of mosquitoes, but the salt 
marsh mosquitocs are the ones that ‘buzz the loudest and bite the fiercest. 
So in 1929 or 1930 Nantucket made a small appropriation and collected 
sone. privetely subscribed ‘funds’, and under the Reclamation Board a pro- 
ject, was set up consisting of the Boxrd of Selectmen -and certain’ intcr- 
.ested individuals... A considerable oxiount of ditching was done. This pro- 
_ ject is: pbilt: Boing ons 
i? ie re about: the sam’ Huby the Cape  beames: very much interested in 
mosquito control work and & fund of one hundred thousand dollars.was pri- 
vstely. subscribed. © A commission was organized under. the reclamation 
Board consisting of three of the leadifg men on the Capes Captain Oscar 
Nickerson of Chatham; Mr. Harry Dowden, Secretary of the Cape Cod Chamber 
of Commerce; and bir, E, Webster Hallet. That project started and did oa 
wonderful picce of work, It is still going strong. I hope that the en- 
tomologist : of bhat project has heen’ here. to, see what you gentlemen are 
Proposing . to.do.  Hevis a full-tiite ‘ mén.and has had a great deal to do 
with the work. The superintendent ‘of the work is Mr. Myhre. He knows ev- 
ery inch of Barnstable County,and is one. of. the most valuable men on mos- 
quito control work in the country. .Much of the original Cape work was 
done by contract. The ditches are. ‘about ten inches wide and one and one- 
half to two feet deep. 


The hard:work done on the Cape showed that it was a very valuable 
project for putting some of the unemployed nto valuable work. In the ear- 
ly Spring of 1931 when Mr. Ely was Governor of the Commonwealth and the 
depression. was beginning to be seriously felt,he wanted a million collars 
from the legislature for.putting the unemployed to work. He did not get 
very far with his first request, but through the Commissioner of Agricul- 
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ture and other officials the proposition was put up to the Governor that 
mosquito control was a very valuable way of putting unemployed laborers 
to work. We pointed to three mosquito drainage projects amounting to an 
estimated cost of two hundred and seventy thousand dollars: one in Bris- 
tol County, another in Plymouth County, and another in Essex County. The 
Governor put the proposition before the legislature and,much to our sur- 
prise, almost over night the two hundred and seventy thousand dollars 
was placed in our laps. We had to devote a great deal of timc to get’ 
tho work started --- buying rubber boots, getting the*nocessary imple- 
ments; and the work went off with a bang.This was beforo. the Civil Works 
Administration and the other alphabetical administrations. . Thore was a 
great deal of difficulty as to how the men should be hired. I think the 
State Reclamation Board was the first State organization to actually cope 
with poople who were unable to got employment clsewhere. 


The work was laid out. entirely on the seacoast because we 
were convinced and are now cortain that, dollar for dollar,that work was 
more valuable than similar work inland, More than one thousand men were 
employed at one time. Thore was comparatively little expense. The tools 
were not oxpensivé, but we had trouble with keeping rubber boots on the 
job. Tho work wont along very niccly,particularly in Plymouth and Bris- 
tol Counties. We had ‘more or less political difficulty, but ao great 


‘ amount of work was done, The work turned out so woll that additional 


State appropriations were made, amounting to an aggregate of six hundred 


“thousand dollars. It is interesting to point out that, when the Governor 


was getting this money,he didn't sco any noed for adding a clause to ‘the 
act for maintaining the work which was originally done. on the State ap- 
propriations; but, after considerable argument, we prevailed upon’ the 

legislature to add a soction under which the original work must bo prope 
erly maintained. Today some one hundred and fifty men are at work along 
the scacoast maintaining tho ditches which wore originally dug under 

State appropriations. The money spent in this State to date on mosquito 
control work since the early part of 1931 has amounted to a total of one 
million two hundred fifty-three thousand dollars. Mr. Stratton will show 
you with still pictures and moving pictures how we carricd on the work. 


“In rough terms wo have dug in this Stato somewhat over four thousand 


miles of ditches. Some of you have scen these ditches=-about ton inches 
wide and one-half to two fect deep, some four hundred fect apart on an 
averages Where we find small salt ponds the size of this room, we have 
dug a special ditch into the pond. 


I have « vivid recollection of dipping up leorvae ina salt 
marsh in Duxbury, 2 cup of salt water with probably 500 wigglors in it. 
If you go down there now,you can perhaps pick up your cup full of water, 
but you don't find the wigglers in it.One could hardly walk down in the 
Maddaket district of Nantuckot,where there is a large salt marsh, boceuse 
of the hordes of mosquitocs. Nobody could live thero. Now people are 
building houses, and the valuation of that part of Nantucket with the 
houses and improved conditions'has risen over one hundred per cent since 
the mosquito control work has been donc. . 


There is a bill now before the legislature under which the 
State Department of Public Health, the Metropolitan District Commission, 
and the State Reclamation Board will investigate the Cherlos Rivor mea 
dows in Needham, Dedham and Wost Roxbury. There is o huge meadow there 


which is only a few inches above the crest of the dem at Newton Uppor 
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Falls. A year ago, when we had a flood, it was “jhuge lake. A month ago 

it was a huge lake due to the heavy rainfall, Wien it is flooded in the 

latter part of May or during June, or August, the municipalities in that 

district are very difficult to live in. “We have done some Works Progress 
Administration work in those meadows, but it has been ineffective because 
of the fact that the dam holds the water back, and the meadows cannot be 

unwatered.This investigation will provide for studying the water levels, 

the dams at Newton Upper Falls and Lower Falls, and down through Waltham 

and Watertown,to s@e if it is practicable to reconstruct the Dam at New- 

ton Upper Falls in such a way that it can be partly collapsible and keep 
the water below the meadows during the mosquito breeding season. 


The important thing to point out is that the salt marsh mos- 
quito work is comparatively simple,but the fresh water’work is more dif- 
ficult because of topography and because of water rights, All of the 
State appropriations for mosquito ditching were expended in salt marsh 
work with the exception of some twenty thousand: dollars of fresh water 
work in the town of Wenham. Some of the areas on the Cape are below or- 
dinary low tide, so that the areas are always flooded, and one of the 
things that the State Reclamation Board has done is to: assist in the con- 
struction of a dike at Provincetown, as an exemple, where the mosquitoes 
were’ so thick that they killed birds and animals. Mir. Wales probably has 
told you about them. Ditching was of no value because there could be no 
Suitable outlet. As a result, a dike about one quarter of o mile long 
was built by the State to keep the tide water out. There is a tide gate 
in the dike so that at extreme low tide it would open and let the water 
thet had seeped’ in out of the ewt—-ef+he ocean.People are now accustomed 
to go to that area without finding any trouble from mosquitoes, 


‘.We have also had to do with the construction of a dike on 
the huge marshes back of Salisbury Beach. That is not so succéssful be- 
cause the storms have washed parts of it out from time to time, There is 
another dike,at Marshfield,that was. built many years ago, mainly for the 
purpose of reclaiming a huge area of land.It has had some effect in pre- 
venting the breeding of mosquitoes. A 

; ae “a 
I' don't know whether I should touch on the question of oil- 
ing. A considerable amount of oiling is now being done on the Cape and 
on tHe- South Shore, particularly in areas that cannot be drained, | They 
are using probably one thousand gallons. of range oil every week on the- 
Capé’to prevent the larvae from coming to the surface. In some places 
a substance called pyrethrum is _— drs is. wae Boats Reinet} 


We have had a great ‘seal of aitfieulty in ‘sndntetnane some 
of the drainage systems along the seacoast. In some —- rn 
was a in at whe nsriedeceban at Sauesverey*° COST. . ‘Sorat 


I went ts attri out: tlextoontibas ‘the Work Projects adusaseted 
tion-work: started the arrangement was made, that no projects would be fi- 
nanced by the Federal Government until they had been approved | by the “ 
State Reclamation Board. Ihaven't the figures of the cmount:of Federal |, 
money that hes been spent in this work in the State, put it has been a _, 
considerable ‘sume It is still going on, but not -das bie as in be on 
eorlier days of aaevlorke ssi age AERERLALPRS EONS 

7 am going to read briefly a: part: of an ‘article which I read a9 
at the New Jersey Mosquito Extermination.Commission:at.its annual meet=- .- 
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ing in Atlantic City in March of ‘this year to indicate whet the Federal 
government has done: . 


"The use of Federal funds for mosquito control drainage work 
has appeared, in Massachusetts at least, to be an excellent 
and most worthwhile form of Works Progress Administration 
project in that it is of reasonably lasting benefit and the 
material costs are low. According to information obtained 

by a committee of the Conference of State Sanitary Engin- 
eers, consisting of Messrs. Hazelhurst of Alabama, Clarkson 

..of Georgia, LePrince of Tennessee, Hargis of Texas, and the 
writer, some five million cubic yards of excavation in mos- 
quito control work was accomplished in the United States in 
1936 and an equal amount in 1937 ina total of some two. 
thousand projects. This, with our form of ditches, would 
mean over twelve thousand miles for each year. It is to be. 
assumed that the Works Progress ainindebyet don authorities 
appreciate the value of the work," 


Somebody issued a statement in the press a year ago that the 
successful work which had been done along the seacoast had headed the 
mosquitoes inland. Now that, of course,is not based on.fact, but I hear 
it frequently. I don't know how it can be SO. We know that salt marsh 
mosquitoes fly great distances, perhaps forty miles, and there are: re- 
cords of a flight of as much as seventy-five miles, However, the salt | 
marsh mosquitoes do not lay their eggs in fresh water,so that they don't 
reproduce in the fresh water regions. They have sense enough, in some ~ 
unknown’ way, to go back to the salt marshes to lay their eggs. From any 
scientific standpoint, therefore,any statement that the work we have done 
has headed the mosquito inland is nonsense. 


i We have had some conflict with the! willed fe people. They 
feel that where we have draindd the salt ponds there has been a good 
deal of damage to ducks and other shore birds. Our conflict here in Mass- 
achusetts has been considerably less than it has been in some other 
states. It has been controlled here by putting in small dams in some of 
the ditched areas, in such a way as to hold limited depths of water in 
these areas and to allow the small minnows that live on mosquito larvae 
to enter at high tide. At the moment there is no conflict with the peo. 
ple who are interested in.wild life in this State.I would point. out thet 
at the last meeting of the New Jersey Association, one of the United 
States Public Health officials stated that the expenditure on mosquito 
and other, insect control in the country at aves last year was one hun- 
dred and forty-two million dollars. a 


Now I would like to say just a word about the New Jordey 
week, before we show these pictures.iVhen we started in on this work, Gen- 
cral Hale, of the Massachusetts Department of Public Works, was a member 
of: the State Reclamation Board.Just after the Nantucket work was started, 
General Hale, Mr, Stratton, and I went to New Jersey and found out how 
the work was being done there «Somewhat over six million dollars has been 
expended in New Jersey. They are very mosquito-conscious in that State, 
You don't hear of the Jersey mosquitoes now because the situation — has 
been very well corrected there. In Massachusctts we have a method of as- 
sessing for maintenance. work,and’ on the Cape they have a law for assess-= 
ing thirty-five cents on a thousand dollars of valuation. 
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As Doctor Focister knows, I have been engaged in State sani- 
tary engineering work for somewhat over thirty years,and I sincerely be- 
lieve that I have had a greater feeling of satisfaction in the work we 
have done in mosquito control than in almost any group of water supply 
and sewerage projects. We have put the unemployed labor to work and have 
drained the standing water so that the mosquito eggs don't have a chance 
to hatch out. Of course, on the incoming tide the water comes in but it 
carries fish that live on such larvae as may be there. 


I understand you have had some difficulty in finding larvae 
in Dedham. Last year when these meadows were flooded, in June and July, 
you could collect a handful of mosquitoes almost anywhere in town, This 
year it is comparatively dry, and there is no chance for them to breed. 


A new reprint is being prepared on Massachusetts mosquitoes 
by the State Reclanuation Board and, when printed, copies will be avail- 
able to the personnel of this project. : 
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MOSQUITO SURVLYS BY THE RECLAMATION BOARD 


R. We. Wales, Entomolorist 
Massachusetts Reclamation Board 


It is my purpose to tell you what has been learned concerning 
the species of mosquitoes prevalent in Massachusetts in the course of 
the work on the control of the mosquito nuisance by the Reclamation 
Board. This work wes started in the summer of 1929 and has continued re- 
gularly since then. The first summer the work was largely confined to 
Cape Cod and consisted principally of a survey of the mosquito condi- 
tions in that area for the purpose of determining what species of mosqui- 
toes were prevalent and which of these was responsible for the nuisance 
that existed throughout the area.The problem there was caused by the ef- 
fect of mosquitoes on the development of Cape Cod as a summer resort.The 
almost continual presence of great numbers of mosquitoes throughout the 
area during the summer was proving to be a serious obstacle to its devel- 
“opment and the elimination or at least reduction of the nuisance was es- 
sential for summer residents. Mosquitoes were of importance because of 
the annoyance of their biting. There seemed to be no problem to their 
being vectors of disease. 


The survey was successful in determining the species princi- 
pally responsible for the nuisance. On the results of the survey were 
based the extensive control measures that have been carried on since 
1930 on Cape Cod. It is well-known that the control of the mosquito nui- 
sance there has been successful and Cape Cod is an example of what can 
be done by a well-organized and administered mosquito control project. 


In 1930, the Reclamation Board made surveys of the rest of the 
coastal region of the State for the purpose of determining whether con- 
ditions were similar to those found on Cape Cod. Some work was also done 
in the Charles River Valley and ina few scattered localities in the 
eastern part of the State where requests for information concerning the 
control of the mosquito nuisance had been made. Drs Tulloch ‘torked on 
these surveys in the sumer of 1950, concentrating principally on the 
seacoast from Gloucester to the New Hampshire line, and on the Charles 
Rivers 


In the fall of 1930, operations for the control of the mosqui- 
to nuisance were started on Cape Cod, Nantucket had also undertaken con= 
trol work, starting earlier in the season. In 1931 and 1932 extensive 
control measures were undertaken by the State on the rest of the coastal 
region of the State. 


Dup to the large amount of control work that was done in 1931 
and 1952, the limited personnel of the Reclamation Loard was “occupied 
principally in supervising the actual control work, Little was done, 
therefore,in gathering information about the distribution and importance 
of mosquito species in other areas with one exception. 


During May end June of 1932, mechanical traps for catching 
adult mosquitoes were operated at four stations in the Charles River 
Valley and considerable information was obteined concerning the species 
prevalent at that time and in those places. 


| 
| 
| 
| 
| 
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From 1933 to the present, the work of the Reclamation Board 
has been largely the supervision of the maintenance of drainage ditches 
dug on the salt marshes, surveys in cities and towns whore information 
concerning mosquito control was requostcd,and assistance in the procure-. 
ment and operation of Work Projects Administration projects for the 
elimination of mosquitoes. No detailed surveys of any particular areas 
of the State have beon made. A great deal of information concerning the 
provalonce of mosquito species has been obtained in the course of this 
work and tho balance of this paper will consist of a rcsumo of that in- 
formation. : 


The most important group of mosquitocs is the Acdcs Group both 
from the standpoint of the number of specics represented and from the 
numerical oceurronce of mosquitoos infesting inhabited areas. Of the 
species of Aedes, two breeding on salt marshcs were found to be the 
principal cause of the mosquito nuisance on oll parts of tho scacoaste 
Theso aro Acdos cantator and Acdos sollicitans. Both spccics:aro dis- 
tributed throughout the coastal region and capparontly are the only 
species breeding in important numbers on our salt marshes. Vihere condi- 
tions arc fevorablo they are produccd in cnormous numbers and may infest 
an aroa of many square milcs, adjacent to the breeding placcs. Our sur- 
veys located thom in importent numbors cight to ton milcs from the ncoare- 
est salt marshes. In Now Jcrscoy they have boon found to work inland as 
for as forty miles. Those specics wore largoly rosponsible for tho mos- 
quito problems of Cape Cod, Nantucket, and the rest of the -coastal area 
of the state. Control measures have greatly reduced the numbers of salt 
marsh mosquitoes produced, and at the present they are not produced in 
great numbers anywhere except along the North Shore from Essex to the 
New Hampshire Line. In this area mich control work has been done and it 
is estimated that about half of the heavy producing marshes have been 
ditched. This has produced a marked reduction in the numbers of mosqui-. 
toes in the area infested by them, but they are still the source of a 
very serious nuisance. ; : 


Of these two species, Aedes cantator is generally found in the ” 
greatest numbers in the spring and fall, and f&edes sollicitans: in the 
summer, Aedes cantator appears to select breeding places where the . 
salt content of the water is less than that of normal sca water, and 
Aedes sollicitans in places where no dilution by fresh water other than 
that of rain occurs. Both of these specics bite in broad daylight under 
full sun as well as in the dusk of morning and evening. They will not 
enter buildings as readily as many othor specics but do not hesitate to’ 
follow their prey inside if the opportunity is prosented. 


_., Aedes taeniorhynchus, a salt marsh brecdcr of the south, does 
not oceur in important numbers in Massachusotts. I. have come across but 
one specimen in the ten years that I have been with the Reclamation 
Board. This was an adult found at Essox,. 


Several specios of Acdes breed in fresh water area under a 
wide variety of conditions.On frosh marshos such as occur along the riv- 
ers, and brooks,the common specios arc Acdos implacabilis (abserratus), 
Aedes aurifer, Acdos cincreus, Acdes oxcrucians, Acdes fitchii, Acdcs 
stimulens, and Aodcs voxans. Theso all may occur in large numbers, Aedcs 
implacabilis appoars to be the first to hatch in the spring. The 
Tarvac rarely are found after the middlo of May. Theo adults apparcntly 
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In the fresh water swamps which are shaded after the leaves 
come out,Aedes conadensis breeds in large numbers,its breeding apparently 
is not confin:d to shaded wrea. however, as the larvae have been taken in 
meadows and other open pocls. This species is a common one in fresh water 
breeding areas on Cape Cod. Aedes excrucians and Jedes aurifer have been 


found associated with it in breeding pools. 


Aedes vexans--this species is undoubtedly the most important of 
the fresh water breeding Aedes species from the standpoint of the numbers 
produced, its general distribution and the wide variety of conditions un- 
der which it breeds, It hatches in breeding pools as early as the first 
‘of May, and continues to hatch throughout the summer and until late fall, 
“whenever conditions are.suitable. It is an inhabitant of temporary pools 

‘as are most of the species of Acdes. We have talen’it from rceck pools, 
’ from small pools back from the edge of a pond, open pools in the side of 
a hill, old ditches in a river meadow, in a cattail marsh, from ditches 
close to the salt marsh associated with Aedes cantator, from pools in 
dumps and from field pools wnere rain water stands for a few days, It is 
the principal mosquito breeding in the summer in the meadows along the 
Housatonic River in Pittsfield and is common on the Charles River meadows. 
Its flight ranze is apparently creater than that of most of the fresh wa- 
ter Acdes,the adults being numerous,at least two or more miles from known 


breeding placcs and probably considerably more distant. | 


‘Aedes atropalpus breeds in water that collects in depressions 
in ledges. On the sea coast it is found in such pools that are above high 
tide limits, It is undoubtedly a serious factor in the mosquito nuisance 
in localities where favorable conditions for breeding exist. I have found 
it breeding in rock pools in the White Mountains, indicating that it is 
widely distributed. 


The species of Aedes named above are the ones that our surveys 
have shown +o be produced in sufficient numbers to cause great annoyance 
bytheir bites, With the exception of those species breeding on the salt 
marshes they are believed to be generally distributed throughout the 
State. 


Of the Culex group, four species are common in the State:-Culex 
pipiens, Culex territans , Culex salinarius, and Culex apicalis. 


This group of mosquitoes is a small factor in the mosquito prob- 
lem in the early spring but grows in importance as the season progresses 
and in most localities constitutes the major source of anncyance in late 
summer and in the fall, Of the species named, Culex epicealzs is found in 
pools that are more or less permanent such as srassy PCna?.pools in fresh 
marshes, and the like.It is reputcd not to bitd human beings and so probe 
ably is not important as a source of annoyance. The larvee will undoubte 
edly be found many times by most collectors in this survey. 


Culex pipiens--this species is commonly known as the rain bar- 
rel mosquito, Rain barrels, however, are just enother accumulation of wa- 
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ter to it, for it seems to breed anywhere that mosquitoes can breed. Wa- 
ter polluted with sewage produces it in tremendous numbers, Tin cans, 
clogged eaves' trourhs, rock pools, and almost anything else that will © 
Wold water for a few days. in the ‘summer is likely to contain the larvae, 
The very general distribution of this species is due to its habit of de- 
positing its eggs directly upon the water surface. Many generations may 
-be produced in a single season. In awet summer such as occurred last 
year, tremendous numbers may be built up by late summer and fall, It is 
not necessary:to discuss this specie in detail here, as others will un- 
ier beret have considerable to say about ihe, 


Culex territans--the larvae of this species are frequently - 
found where Culex pantens is breeding. The adult form is not easily dis- © 
tinguished from Culex pipiens and it is probable that some of the annoy- 
ance attributed to Culex pipiens is saused by this species. Our records 
‘of this species are very meager but my impression of it is that it is. 
not likely to be found breeding so close to houses as is Culex: piplonss 


Culex salinariuse-this speciés. appears occasionally in  goddete - 
tions.,It is apparently of considerable -less Snpoxsanse than the two pre-. 
ceding species of Culex. 


Anopheles group=--two species are quite gencrally distributed-- 
Anopheles punctipennis and Anopheles quadrimaculatus. Because malaria is 
not prevalent in Masscchusetts, no sp ecial attention has’ been given mos- 
quitoes of this group in the work 5 the Reclamation Board.The fact that 
there have been serious epidemics of malaria in some parts of the State 
in the past, however, gives an added incentive to mosquito control where 
Anopheles species are present. : 
- Mansonia, perturbans~-the species! name of this mosquito is ap- 
gpropriate--it is perturbing in the viciousness with which it bites, in 
the difficulty of locating its breeding places, and in finding means of 
preventing the breeding, The larvae remain attached to the roots of cer- 
tain plants growing in-water, the common cattail being one of them, The 
adults have been found in many localities but only on Cape Cod have the 
larvae been found there by the entomologist of the Cape Cod Mosquito Con- 
trol Project, Mr, Armstrong. , This mosquito is present in great numbers 
on the Charles River near Norumbega Park.Dre Tulloch has told me of find- 
ing the larvae of another species of Mansonia in Puerto Rico of which 
previously only the adult form was known. 


‘Species of mosquitoes other than those discussed above have 
‘been taken in our surveys but in such small numbers that they have not 
appeared to be important factors inthe mosquito problem. Since the work 
of the Reclamation Board has to do with the control of mosquitoes respon- 
sible for creating a nuisance by their biting,our interest has been pri- 
marily to discover the species which are of importance from that stand- 
point. It is the species named above that appear to be principally in- 
volved. ! it 


’ sults often renders the victim so weak that -he falls 
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THE CAUSES OF DISEASE 


Roy F. Feemster, M.D., Dr. PH. 
Director, Division of Communicable Diseases 
Massachusetts Department of Public Health 


Today .I want to give you a background for a better understand- 
ing of the cause and method of transmission of “sleeping sickness". To do 
this I shall give you an outline of the causes of disease in general. 
There are many different kinds of diseases and most of them have their 
own individual causative agents. Some are caused by germs and related or- 
ganisms and some are not, Today we are interested only in those caused by 
living agents. 


It should also be noted that we can differentiate in general 
between injuries,such as those caused by the bite of a cat or the kick of 
a mule,in which the effect is primarily external,and disease in which the 
effect is primarily internal except as the result of the internal injury 
shows up on the exterior. The causative agents of disease can be roughly 
divided into those belonging te the animal kingdom and those belonging to 
the vegetable kingdom, . 


r There are two classes of animal agents;the helminths, or worms, 
and the protozoa -- small unicellular animals. 


The worms are complicated in structure and have well differen- 
tiated organs such as an intestinal tract and an excretory system.’ Those 
causing disease in humans vary greatly in size, some being so small that 
they escape the eye, unless viewed through a magnifying lens, and others 
grow to considerable size, They choose various parts of the body for at- 
tack, those most familiar to the public being those which live in the in- 
testinal tract. Among these, tape worms and round worms are large, while 
hookworms and thread worms are small. One which causes the most serious 
consequences is the worm responsible for the condition known as trichino- 
sis.This disease is acquired by eating raw or improperly cooked pork con- 
taining the immature forms of the worm known as larvae. In the human in- 
testine these develop into adult worms and produce thousands of other 
jarvae which migrate into the blood and are carried all over the body. 
Whenever they stop they cause injury, and inflammation results. Sometimes 


they get into the eye or other special organs and the results are very 
serious. 


The second group of animal agents, known as protozoa, are never 
seen unless examined through a microscopes. These consist simply of one 
cell and consequently lack’ any complicated structures such as are found 
in larger animals. One of the simpler protozoa is the amoeba.It consists 
_ of a transparent envelope containing fluid in which floats the nucleus, 

‘the principal living part of the cell, ond various foodstuffs which the 
amoeba has engulfed. This variety of protozoa is responsible for amoebic 
dysentery. ,Back in 1933, many people becaine ill at the Chicago Fair be- 
cause this simple little animal got into the water which many ‘visitors 
drank at certain hotels, he long continued illness which sometimes ree 


an eas’ 
other disoases which may come along. a fee yh! f to 
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There are other protozoa which have structures very different > 
from amoebae. Some have little oscillating projections called flagellae, 
Many of these inhabit the intestinal tract.Protozoa may also attack other 
parts of the body -- for instance, the malarial parasite which lives in 
the red blood cell of. the human body. Under the microscope it has no col- 
or value, and in order to study it, a thin film of blood is placed on a 
slide and stained which makes it possible to see the structures of the 
parasite. At first it is small, but it continues to increase in size and 
eventually it divides up into about 20 new parasites. The red cell breaks 
and all’of these parasites then attempt to attack other blood cells.There 
are different kinds of malarial parasites, They vary in. structure and in 
the period of development. In the case of tertian malaria, every forty- 
eight hours a new lot of parasites are turned loose, and they go through 
the same cycle again. The injury produced by the malarial parasite is due © 
largely to the fact that they are continually destroying red blood cells, 
The condition produced by this destruction of red cells is) known as "“a- 
naemia". There is a rise in temperature following the release of each lot 
of new parasites, which accounts for the periodic rise and fall of the» 
temperature in this disease. ‘a 


‘We must go on now to the small plants which cause injury.First, . 
consider the molds. All of you have seen fruit on which molds were grow- 
ing. The mold is the most complex of these small plants which affect the 
human. ,The mold consists of an interlacing mass of little fibers from 
which, in order’ to reproduce and start ore, sitar they send up a tree- 
like projection,and on this projection grow "seeds",or spores, in various 
arrangements.. Many of these molds are entirely harmless, but certain in- 
portant. diseases of humans are caused by particular varieties. A simple 
kind which has this mass of fibers, but with the, spores on the intide of 
the fiber instead of the outside, causes what is known as athlete's foot. . 
Athlete's foot is a disease which is quite prevalent, and if we were to 
search among you, we would probably find about 50 per cent to have some 
small spot between the fingers or toes caused by this germ. 


A. second type of small plant is the yeast. It is simpler in 
structure and grows:a bit differently. It is a cell with a nucleus, but 
instead of growing in fibers, it puts out a little projection called a 
bud, which grows larger and larger and soon there are two separate cells. 
When. thay divide and multiply rapidly, they may fail to separste entirely 
and are seen clinging together. Certain important diseases are caused by 
yeasts, but not by the common kinds used for MARINE bread and other domes~ 
tic’ purposes. hae 

t The next group also has a fairly complicated structure .The mem= 
bers of this group are known as “spirgchaetes" eThese have various shapes, 
but’ aro in gonerel spiral. Syphilis ‘is sguees by @ eptrat organism. There 
is ‘a difference :of opinion as to whether "spirochaetes" should be classi- 
fied as animals or as plants, but they are usually considered to be small 
plants. rans 


When we go a step further into a still simpler living agent, we 
come to those known as bacteria. Some are simply little spherical bodies. 
They can only be seen through a microscopee Several hundred thousands of 
these bacteria can be crowded into one red blood cell. There is no well- 
marked nucleus in these smallest of plants. Because they are transparent, 
we have to put them on a slide with some sort of stain, as with the mala- 


*- @ sick animal ond injecting it into a well animal, 
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ria germ in order to see any structure. We can classify them into certain 
rough groups by the shape. One, which is round, we classify as a coccus 
(Greek word for berry) s;staphlococcus,when they grow in bunches,as grapes; 
streptococcus, when they grow in chains instead of in bunches. Some of 
them grow in pairs with a clear envelope around them, which we call the 
capsule. This variety is called pneumococcus, - the important cause of 
pneumonia. 


Some have elongated shapes like rods. In order to have a name 
for them, we use the Greek word meaning "rod" and we get the name "bacil- 
lus".The. disease known as typhoid fever. is caused by one of these bacilli. 
The disease, ‘tuberculosis, is caused by another’ one of these rod-shaped 
bacilli, as well.as anthrax, paratyphoid fever, diphtheria, and tetanus. 
The tetanus germ has.a special type of structure.Before it etops growing, 
it produces a spore, The spore grows in the end ofthe tetanus bacillus 
and the body of the germ wastes away leaving only a round spore, which is 
very resistamt and can survive -for long periods of time under very adeq 
verse: circunistances, ,, It can be found lying out in any fertilized field. 
If it enters an open.wound, it rapidly multiplies. The person : affected 
cannot open his jaws once the disease has begun, hence. the condition is 
known as lock=jaw. - 


Some of these bacteria have other shapes, Some of them are 
slightly spiral in shape and are frequently joined together in pairs.Such 
a germ is the cause of cholera, a disease which we do not have here in A- 


Now we come to the group of living agents which we cannot see, 
We do not know whether to classify them with the plants or animals be- 
cause we cannot examine them to find out. These are known as viruses. 
This is_« very important group of living things which cause disease in man. 
You will be interested to know that there are numbers of conditions that | 
are caused by these smallest of living agents. We can start with hydro- 
“phobia, or rabies, To this we can add measles, mumps, chickenpox, small- 
‘pox, and infantile paralysis. We must now add another disease, recognized 
‘ for the first. time in man in Massachusetts last year,called encephalitis. 
This is only the beginning of a long list of diseases caused by these ex- 
- ceedingly small things which we can discover only by taking material’ from 


. 


So much for the kinds of living agents. Now we shall explain 
some terms which are used whenever we talk of diseases. The term “incuba- 
tion period" is one which is used very frequently. Usually when germs en- 
ter the body,not very many of them gain entrance at the same time, and so 
we do not have an imaediote injury of any consequence. It is only as they 
begin to multiply and begin to produce more and more injury that we dis- 
cover we are sick. For instancc, the streptococcus, which causes blood 
poisoning,may entor through’a blister on the heel,as in tho Coolidge boy, 
and invade the blood stream, When these germs get in the blood stream, 
they spread throughout the body. The length of time which elapses between 
the time the germ enters the body and the time the first symptoms. begin, 
is spoken of as the "incubation period". These periods. of incubation vary 
a great deal in the different diseases.In measles, it is about two weeks, 
and mumps about the same; in chickenpox, about three weeks; \ and rabies, 
, Several weeks, and sometimes two or three months. On the other hand, in 


’ 
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a disease like scarlet fever which is due also to the streptococcus, the 
“incubation period" is short, for within two or three days after the germ: | 
enters. the throat, the symptoms begin because the. multiplication of the 
germs is very rapid. ie BAS Sotho <0 

Of course,the injury produced by these agents is not by chewing - 
up your body or by using claws, because they do not have such appendages, 
They produce injury by robbing the cells of the body of materials which 
should nonrish them, and by producing poisons which injure or kill body 
cells, 


When the diphtheria germ is growing in the body,it rapidly pro- 
duces a substance so poisonous that when one part in 10,000 is injocted 
into a guinea pig or other animal, it causes death. The poisons produced 
by most germs, howover, are not nearly so injurious. 


How does the human body fight these germs? As soon as the germs 
begin to secrete these chemical substances, and they circulate around in 
the body, the body begins to produce antidotes. These antidotes go to the 
places where these germs are growing and neutralize the action of these 
poisonous materials, Then ensues a chemical warfare. The result depends 
upon which is the stronger.If the germs produce their poisons faster than 
the animal can produce antidotes, then the animal succumbs; if the animal 
produces antidotes faster, it survives. We make use of this information 
when we lend help to animals which are sick by injecting antidotes taken 
from animals which have recovered from the same disease. These antidotes 
against bacteria and their poisons are called antibodies. 


Some of these antibodies can be manufactured by more or less ar- 
tificial methods.The manufacture of diphtheria may be used as an example. 
When the diphtheria germ. grows in certain fluids it produces its poison, 
known as toxin. By special methods this toxin can be robbed of most of its 
power of injury, but it can still produce antibodiés.This modified toxin, 
or toxoid, is injected into a horse. The body cells of the horse manufac- 
ture antitoxin. Quantities of blood are removed from the horse at regular 
intervels.The fluid, or serum, which is left when the blood cells are re- 
moved contains the antitoxin,This is injected into a child with diphther- 
ia so that the antibodies formed by the horse will help him in his fight 
against the disease. 


If we wish to prevent children from catching diphtheria, we can 
inject some of the same toxoid into them. They will form their own anti- 
toxin, which will protect them from injury if they are ever attacked by 
the diphtheria germ. Usually about ninety-five per cent of those receiv- 
ing three doses of toxoid at intervals of three weeks apart will be pro-= 
tected against the disease, 


All this is leading up to the problem of encephalitis. Enceph- 
alitis is a medical term for any inflammation of the brain,but the parti- 
cular kind in which we are interested this year is that due to the equine 
virus. This has been considered to be a disease of the horse, but humans 
are now known to be affected by the same virus. Since both the brain and 
the spinal cord are affected in the horse,the disease is usuelly known as 
encephalomyelitis. The public thinks of the condition in both man and 
horse as “sleeping sickness". 
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When a horse has this discase, or when humans have it, antibod-= 
ies are naturally produced in the blood and the animal will not have a 
second attack. If we take blood from a ‘recovered animal,in the laboratory 
we can demonstrate antibodics in the blood scrum. This can be used as a 


method of determining 8 By aie aera) person or animal has. had the dis- 
CASE e ‘ in ay 


_ A vaecine which will protect horses against the, disease has 
been produced but so far has not been triod on man. Many horses have been 
inoculated with this vaccine this year in UGSSGORUBPTLS's 
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The idea inde insects could carry disease is not an old one, 
At one time, people did not. understand how Cisease spread from person. to 
person, and. they attrikuted it to Providence, witches, and all that sort 
of ‘thine. In fact they had no clear idea how discase spread, ‘Then grad- 
ually they learned that contasious diseases spread directly ‘by contact. 
Some diseases spread more rapidly than others, influenza, as contrasted . 
with smallpox, For example; some like ‘paralytic poliomyelitis attack 
only a few people at least onl:7 a few seem to be susceptible to it. Then 
there were same diseases like yellow fever,ebout which the physicians and 
epidemidlocists disputed continuously as to whether tle disease passed 
from person to person or not, They knew there were enidemics of j yellow 
fever, They ‘knew that pconvle could a8sociate with vellow fever patients 
_and not get the disease, There wes no end to this discussion until oe 
question - was finaliy settled by ie) ter Reed in 1901. 


v 


He was a medor. in the army and was ordered. to go to Havana 
where’ there was an enormous amount of vellow fever, It was a huge pro- 
. blem, arid he was sent down to-see if he could solve it, The Spanish War 
began in 1896,-and in 1900 there was an army of': occupation. The more 

troops went there, the more yellow fever occurred, ; 


Preceding this, Doctor # efits Hache! oF the United, States Health 
Service had been working in Mississippi in 1898, Carter was originally 
en engineer, but he broke his leg and everybody told him he would not be 
‘able to work as on engineer, so he studied medicine and became one of 
our great. mecical iwen, le went to Ormond wississippi. Where he observ- 
ed that when aman develops yellow fever, some of the people who are ex- 
posed will develop the disease.If a patient comes into a community which 
-: had no yellow fever recently, it is certain that many persons will ‘devel- 
op .the disease, The interval betwecon the arrival of the infecting case and 
the occurrence of. secondary cdsés in this neizhborhood.was the subject 
of. his study.People for a hundred years ‘had known:of.an.interval between 
the arrival of the case and the occurrence of secondary casés,but nobody 
had studied it with any care.As it is too difficult to trace Aon badts in 
a city, Dr. Carter went out into the country. Ormond. was not a town or a 
Hamlet, it was merely a neighborhood community, consisting almost exclu- 
Sively of white people working their own lands. They had little inter- 
course with the outside world and practically all were susceptible to 
yellow fever. Fortunately they were intelligent enough to know and tell 
the truth. What Carter says of that little community in ifississippi is 
true of all communities, that people are willing to cooperate, All you 
have to do is to be frank in explaining your objectives, They, in turn, 
will be truthful with you, 


Carter found that a yellow fever patient would come in from New 
Orleans,and there would be no secondary cases for two to three weeks,That 
is, Mr. A. would go to A, house in Ormond. His friend would come there 
and visit him during the first two or three weeks and g0 away and would 


46 WASGACHUSETTS MOSQUITO SURVEY | 


not develop yellow fever, After that period, everybody. who went to his. 
house came down with yellow fever, iis conclusion was that it took that: 
length of time to infect the environment./’oreover, the incubation period 
of the disease is only six days, so if it spread from person to person, 
you would have had the first case in six days, 


Walter Reed read this paper, which was published in 1901, just 
about the time he was ordered to go to Hevana and he said, "iere is an 
interval of two to three weeks, and the incubation period takes at most 
only six days;so there is a second incubation period in some other host 
besides the patient to make up this period. It may be that an insect has 
to be infected and has its own incubation period, ‘and these two periods 
together will make up the two to three week." He formed the idea that 
there were two hosts that were infectious, not only human but some in- 
sect; and he published his observations and conclusions, It was quite 
reasonable for him-to think this because not so long before in 1899, Sir 
Ronald Ross, working in India had shown malaria of man and malaria of 
birds was carried by mosquitoes, So the idea that mosquitoes carried 
disease was not entirely new. Someone remembered that Theobald Smith 
had shown that Texas cattle fever was carried by ticks; that was in 1895, 
Before that Sir Patrick Manson,living. in. China, showed that elephantias-~ 
is was due to a parasite carried by the Culex mosouito. “So before Reed 
and Carter sterted working on the transmission of disease by mosquitoes, 
they had these things to look back to: malaria and elephantiasis carried 
by mosquitoes and cattle fevor carried by ticks, 


Reed proved the theory in an effective and simple way, |. He 
built a shack and divided it into halves by a mosquito screen. The two 
sections were exactly alike,but down the middle was this ordinary every- 
day screening. In one side he put some mosquitoes that had bitten yellow | 
fever patients; in the other side there were no mosquitoes. In the side 
that had the mosquitoes, he sent in men three times, morning, afternoon, 
and the next morning. They were bitten each time by several mosquitoes;, 
and although .they were in only a half hour each time at the most, all 
these men develop yellow fever. Fortunately they all got w3ll. On the 
the other side of the house, where there were no mosquitoes, he put in a 
dozen men; and they lived there, spent all their time there for 21 days, 
and not one of them was sick with anything whatsoever, So there was a 
nice experiment. Two rooms: exactly alike oxcept that -one hed mosquitees 
which had bitten yellow fever patients and the other did not, In the 
mosquito room they all got yellow fever, In the mosquito-free room no- 
body got yellow fever, : 


After that, health authorities stopped disinfecting ‘ships, 
trunks, blankets, clothes, etc., for yellow fever and started killing 
mosquitoes, and this is all we have been doing since. This is an ex- 
ample of the way a disease was proved to be carried by mosquitoes, 


Which mosquito carries the yellow fever virus? Do all mosqui-= 
toes carry it or is there’a particular one? There is one that is more 
important than all others, the Aedes aerypti. You may find it here, 
and you may not. I hunted for it in New York and could not find it. But 
we know thet in former times we had yellow fever in Boston and in New 
York. It was confined to the docks, where there were buckets for fire 
protection, buckets for laundry work,etc,. This mosquito, we have every. 
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‘reason to believe, was once one ofthe tree-hole mosquitoes, As you go: 
along the highwey you will sce treeeholes. It is a favorite hiding 
place of this mosquito and it is here they breed. The Aedes aegypti‘ mos- 
quito went through a certsin amount of evolution, When it came around a 
house inhabited by human beings, it found water that was stored in rain 
barrels buckets,’ tin cans etc., in artificial containers, not in ponds 
or puddles, It does not breed in ponds; by reason of the fact that it 
started out as a tree-hole mosquito and. then inmoved.to a house, where it 
found containers ready for its use, it rather lost. the power of active 
swimming and fighting,so that it didn't have the ability to protect it- 
self against its natural enenies, if you look at any Rik, you will find 
that it is full of larvae of all sorts; and these feed upon each other, 
-- the big fast ones kill off the small slow ones, The Aedes aegypti is 
one of the slow ones and can not fight off its enemies,so it never sur- 
vived in puddles.Put in artificial containers it survives. It gets along 
on very little food; it will live where other :.osquito would starve. 
i. That will remind you that in disease we usually have one group 
of mosquitoes to fight. If we had’ to fight all of the mosquitoes there 
are, we would have to give up. The first thing to find out is which is 
your enemy. That is quite complicated, ‘here are nine mosquitoes and 
one tick which have . been shown to be able to carry the virus of equine 
encephalomyelitis. This means, in. all probability, that three or four 
of these are of real importance,and the rest are curiosities, Which are 
important and which are unimportant? You never know until you test all 
and settie the question, Malaria, which is « world-wide disease, is 
carried by the genus Anopheles, but not by sll species. Some’ are better 
carriers than others, There still is malaria up here, along the coast, 
and to a certain extent along the Gulf, carried by Anopheles quadrima-= 
culatus. ‘Along the Pacific coast they have a different mosquito end in 
Cuba they have Anopheles albsmanus,--which is also the common vector in 
Panama, In South America there. are still others. There ‘are a sood 
many species of the genus Anopheles which insy carry malaria, and trere- 
fore what is true of Massachusetts may not be ‘at all true of Montana, . 
The best illustration-of that is the malaria in Palestine. 

; 

Jerusalem in the Turkish. days hada frightful reputation for 
malaria, severe malaria; the children, especially, were sick for yéars. 
During the Worle “jar,:General Allenby marcned into Jerusalem, his sani- 
tary insnectors proceeded to treat it just as they treated any other 
camp. They went around oiling water, to stop mosquitc breeding. They 
oiled right and left, and much to the surprise of the people, who ai- 
ways lived there malaria disappeared. The on!v trouble was shey aidn't 
like to have their wells and cisterns oiled, When they besen to object 
about having their:water oiled, the engineers stated,"Just put a cover, 
@ screen, over the cistern, and we won't oil it." They did, and it was 
perfectly astonishing to see that every house ahd been raising its own 
mosquitoes in its cistern, When they were screened, it was noticed that 
the mosquitoes were crowding up against the screen in enormous numbers 
trying to get out, In Jeruselem and in that region The Anopheles bifurc- 
atus is the vicious malaria carrier,This same mosquito can be found all 
around the Mediterranean, In Italy, this mosquito is not important; An- 
opheles maculipennis is the important carrier. The family of mosquitoes 
may behave differently in different parts of the world. 
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We must make, therefore, a detailed survey of each one of these 
mosquito problems, It is very probable that you will find one set of con- 
ditions along the eastern coast here,--say within 30 miles of the salt mar- 
shes, and in The Berkshires you will find another, What you have to do is 
observe and get the facts, If you cannot understand them after you get 
them don't worry,that is someone else's problem.You may find there is one 
carrier on the Cape, another around Boston, another in the Berkshires; or 
there may be none in the Berkshires or none in the Metropolitan district. 
Therefore you are going to make a census. of mosquitoes and that is why 
you are going to learn how to collect them. . They have to be examined and 
classified, You want to write down your facts.Write down whatever you are 
going to say about the collection of the mosquitoes at the time you are 
making the BORO or you will edad 


How do we account for ae fact that the same mosquito infects 
people in Jerusalem and not in Italy? Tho labels we put on mosquitoes are 
more or less artificial, They look ‘alike to.us and we say they are ‘the 
same.In Europe we have an Anopheles ‘maculipennis (spotted=-wing mosquito). 
It exists all over Europe from North Africa:to Scotland and from Spain in- 
to‘the Balkens.For years the importance of Anopheles maculipennis was dis- 
cussed, One could go to-certain sreas around Rome, where there was a lot 
of malaria, and one:found.a fairly large number of these mosquitoes;but 4- 
round Naples even more mosquitoes were found, but no malaria.Both of these 
mosquitoes were Anopheles maculipennis. They used to say that there was 
Anophelism without malaria and Anophelism with malaria, and no one could 
understand why. Up to a few years ago they thought there was something in 
addition to the mosquito and they called it the X factor, 


3 A few years ago an old retired medical officer in the national 
department of health in Italy, after retiring at the age of ‘70, conclud- 
ed he would take a-vacation, He had heard a lot of talk about the mos- 
quito and malaria and he went to the Pontine marshes and said he would a- 
muse himself and look into these things, ‘And he. took along his microscope 
and examined the adult insect, the larvae, the eggs. Because the mic- 
roscope was an old one, it had no- condenser on it. In place of that he 
had an ordinary magnifying glass coupled to the draw tube. — The light 
then came down directly upon the specimen, and not through the mosquito 
as ina modern microscope. He looked,and.saw something no one else had 
seen. He found an egg without a couple of bars on it, then an eg’ with a 
huge bar on it, then one that was solid black. Ne and his successors have 
divided up the ezgs of Anopheles maculipennis into six varieties;' three 
of these carry malaria and three de not,: 


We know horse Snderhal feds is pidedae here, We do not mow what 
carries it and we can not work effectively and . economically until we do 
know. In Jerusalem, if they had worked against all mosquitoes,it-would have 
been very expensive, but they picked out the one that breeds only in cis- 
terns, and it was very economical to fight that, All mer had to do was 
put a cover on every cistern, 


| Along the railroads and highways -for miles you will find’ ‘pits 
and ditches filled with water, Otviously they are breeding mosquitoes, 
But you want to find out what sort of . mosquitoes these are.Look at all 
the pits through the district ‘where . ‘you are working and you will’ find 
some of them have no mosquito eae Fee but most of them will have some 
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- breeding, and most. of these mosquitoes are probably harmless, Here and. 


there you will find one tiat is breeding Anopheles quadrimaculatus pro- 
lifically, and that is the one you will have‘to do something about. Much 
money has been spent on mosquito control, killing mosquitoes that con- 
veyed no disease,.Do the nine mosquitoes and one tick that carry the dis- 
ease if encephalitis exist in Massachusetts? No, they have a continental 
distribution.Only five, however,of thése mosquitoes are common in Mass- 
achusetts.The fact that we have five mosquitoes in the state which carry 
the disease isn't erough.. We have to know the relative percentages of 


these five. Of five mosquitoes in eastern Massachusetts one thay be im-. 


portant and you may neglect all the others. In the Berkshires another of 


the five may be important and you may neglect all ‘the others, Along “the. 
shore we have salt marshes; there you will have the salt marsh mosquitoes. — 


In the Connecticut Valley and in the Berkshires you will not have the 
salt marsh mosquitoes,That is a natural division. There is no tick listed 
for the Eastern type of encephalitis. 
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MOSQUITO TRANSMISSION OF EQUINE ENCEPHALOMYELITIS 


We Ae Davis, li. De 
Department of Bacteriology 
Harvard Medical School 


For mosquitoes to transmit a virus disease from one animal to 
another, it might seem that all that was needed would be a sick animal, 
a healthy one, and a mosquito which would bite first the sick and then 
the healthy animal, But if we look into the matter more carefully we 
fine it is more complicated. To understand the transmission of equine 
encephalitis, quite a number of things must be considered. The sick 
animal must have the virus in the blood, where the mosquito can get its 
The mosquito must bite at the right time, must be able to carry the vi- 
rus, must bite again after a proper period of time, and must find an 
animal which can be infected. 


The first thing necessary, of course, is for the sick animal 
to have the virus. Just because the animal is infected, however, it is 
not certain that the mosquito will get the virus. Because & mosquito 
feeds on blood, it is necessary for the virus to be in the blood s0 the 
insect can get it. 


Let me give you an example of this. Suppose, for instance, we 
should infect a horse by giving it equine encephalitis virus under the 
skin. If we fed mosquitoes on that horse right after it was infected, 
they would not get the infection, for the virus would not have reached 
the blood. If we fed mosquitoes on the horse on the third or fourth day, 
they might become infected, because the virus is in the blood on those 
daysiAbout the sixth day the horse would appear sick for the first time. 
But by that time the virus would have left the blood and mosquitoes 
could not get it. Indeed, it is characteristic of equine encephalitis 
that the virus leaves the blood before the animal seems sick. 


The second thing necessary is to have the mosquito bite, To 
most of us, it seems as though mosquitoes always wanted to bite. In the 
laboratory, however,it is often impossible to have the mosquitoes at the 
desired time. 


By starving the mosquitoes for twenty-four hours, they are 
made hungry. In order that they may feed well, the animal which they 
are to bite is placed in a dark room and is kept still. This is easily 
done by tieing «a guinea pig loosely to a board. A mouse objects to even 
loose ties, so it is better to anesthotize mice completely. 


The third point concerns the kind of mosquito. Is it a kind 
which can transmit the disease if it gets it? The yellow fever mosqui- 
to, Aedes esypti, is able to carry several viruses,those of yellow fev- 
er, ae end western equine encephalomyelitis, On the other hand,our 
common house mosquito,Culex pipiens, cannot carry any of these diseases. 
Just which of the thirty-five kinds of gece ui here in Massachu- 
setts can carry encephalitis is not yet known. The survey which you are 


about to make will be of greot value in determining the dangerous spe= 
cies. 


The fourth point is to be sure that the infected mosquit6 
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bites again after the proper length of time.Will the mosquito live long 
enough?The words “long enough" care used beesuse the insect cannot trans- 
mit the disease immediately after it gets the virus. There is a delay, 
called the incubetion period, of six to twenty deys during which the mos- 
quito bite is not infectious. After thet, ond probably for the rest of : 
its life, the insect can give the disease. "Will it live long cnough" 
is therefore important, In.order to be certain that we have an infected 
mosquito alive aftcr the sixth day, it is customary to use many mosqui+ 
toes in cach experiment. About two hundred. «re uscd in the: Harvard lab- 
oratory, ond the Rockefeller Institute uscs: eight hundred in its tests... 


The final step in transmission is for the virus to {nfoct: the 
healthy animal. Can the animel which the mosquito bitcs be infectod? So 
fer, tho only animeals we know that can be infected by mosquitoes are 
horses, guinoa pigs, and mice.If we wont to know whothor a certain mos- 
quito carrics the virus of cquinoe encephalomyolitis, we would: not: food 
it ono eat. The roason for this is thet « eat can be infected only by ° 
injection of virus, directly into its brain, so that no mosquito could 
give the discase to a.cat. For laboratory experiments, guinea pigs and 
mice are convepicnt. .. ’ 


.In addition to these points, thnore is another which hes not 
commonly. becn recognized, It has to do with the nature of the virus ite 
self, Will the. virus tcke ‘under the skin? . In the first experiments 
done at the Harvard la .boratory, we tricd to ‘prove that our method was 
satisfactory. Ey means of the mosquito, hedes ogypti, we transmitted 
western encsphelitis virus from mouse to mousee But when we tried the 
salt marsh mosquito Aedes sollicitans, with the ecstern virus, nothing 
happened. We then discovered thet the virus we were using could not 
take under the. skin, nor in the mosquito. ihen we took « more active 
strain of the seme kind of virus - that is, cquine encephalitis virus 
which hed come from 2. child who was killed by the disease - we found it 
would txke if.injectod under the skin of c' mouse. This cctive virus ihe. 
fected the mosquito, so thut it wos eerricd from a sick mouse to a 
healthy onc by; Acdes sollicitins mosquitoes. 


Now that you know the important steps in the transmission of 
the discese, you might be interested in observing how it is done in the 
TERI ORT to test out the different specics of eT st 


At ‘this point Dr, Davis showed c . jar contecining | Acdes egypti 
mosquitoes snd lnrvee. The top of the jar was covered with gauze. . He 
injected into « white mouse a mixture of nembutal and berbital.The sup- 
position was that the mouse had been infected twelvo hours before with 
equine cnceeph:litis virus; the virus, therefore, would be in the blood. 
Having beer. giver: the anesthctic,the mouse passed through whet is known 
as the excitement stage, and San foll aslecp. It wes placed on top of 
the, gc.uzo=coverod ger: contsining the Per ao aunty a procecded 
to bite the: re daaee® Bases as 
. 7 If: we re iso. mosquitoes, how long docs it take to do one ox 
Samdmonta How long. is it. from the time: when, one mosquito lays its, eggs 
until the: mosquitoes: from the egg’s ‘can transmit discasco?To answer .these 
questions, we must do Sone addition. An cgg may. hatch by the third day 

wofter it is leid. :Therlcrve-will take from ten to twenty day rS, or even 
longer, to developeIn order to have plonty oF mosquitocs. for: ‘the: ed ch 
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iments, tho insects can be raised in the lcboratorys This is easy with 
some spccics, cnd chaost inpossiblo with othcrse The mosquitocs must 
have. food and water. Without plonty of watcr they moy die within a daye 
The temperature should be about 75 FP, which is about that of summcr tem- 
perature. In winter the roon ni arb be kept close to 75 °F ond the air 
conditioned to be moist. 

iy In order to breed mosquitoes fron eggs it is’ necessary to 
care for the larvee or "“wrigglors", This stage of the mosquito can be 


cised in pons of water, and fed on powdered milks 


The duration of the larval stage is wriutla, depending on the 
tempere Aissrine At the usual sumacer warmth the larval stage lasts about 
fourtcon dey ' The insect. thon changes to the pupa stago, which lasts 
two dcyse Addie those up we firid the adult emerges. about tho nine} 
teenth dey. It will be two more days beforo the mosquito's wings and 
mouth parts are hard, and it is ready to bite, If the mosquito thon 
feeds on an infected animal, it becomes’ infected. After the incubation 
period of six days tho mosquito can transmit. Adding these up we find 
it takes twenty-seven days from the cgg.to transmission. Of . course, 
this figure is only a rough.cstincto, “but it, indicates that the eggs 
laid one onre may be the cause of disease a month later. 


nets this long period in the labor -atory, it is vory impor 
tant that no infected mosquitoes get loose,It is customary to take cer- 
“tain » precautions. against this.All infected mosquitoes sre kept in. gauzo 
“coyercd cages s which’ are never opened after the mosquitoes ‘are infectcde 
The mosquitoes ‘can feed, only through the gauze.fhe cage is usually. kept 
insido enother, just in case one: should escape from the first cage .When 
the mosquitoes are used, their Jef is loft in a dry place for two weeks 
and. the mosquitocs dic. : 
is The purpose of all this work on the transmission of ‘the virus 
is to epewer: the’ question s-Hovw do people-get infected? It is not enough 
to say "a mosquito", because not 11 mosquitoes carry virus. Then which 
Massachusetts nosquitocs become infected and trensmit equinc, encephalo-= 
myelitis? 


So far, four specics have beon found. . Aedes sollicitans, : a 
salt marsh mosquito, is. considered important beenuse it is common.dAedes 
cantator, also a salt marsh.mosquito, will transmit the discase. Tos 
less common and therefore is less importa, nt.. Aodes tconiorhynchus, a. 
_ third salt marsh mosquito, is too raré ‘to be important. ficdes vexans is 
we: frosh wator: product which grows.in dirty pools along the. sido of the 
road, and is most abundant a few wocks oftor a heavy rain. It is common 

‘in Seas region of last vere e cpidemic, and is “therefore considered im- 
portant. Aedes cinereus might also be mentioned; it has not yot been 
shown to carry the tienes but resombles Aedes vexans in appearance. 


aedes dorsalis, a species rare in Massachusetts,has been found to trans- 
mit the western encephalitis. 


In addition to mosquitoes, we should bear in mind other blood 
sucking insects. The dog tick,Dormacentor veriabilis,may carry the dis- 
ease, though no one has proved it as yct. Howover, it must bo suspect- 
ed because another tick, Dermacentor andersoni,can transmit the weston 
type of encephalitis. Horso flics, of course, have been suspected but 
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have not been proved to carry the virus.Probably more experiments should 
be done with flies. 


So far, we have considered two sorts of animals. One sort gets 
sick from the virus. Horses, men and mice are in this group. Another sort 
transmits the virus,when it bitessmosquitoes and ticks are in this groupe 


There is a third group, which can have the virus without being 
sick or transmitting it. Such animals would serve as reservoirs, carrying 
the disease about and giving it to mosquitoes, but showing no symptoms 
themselves, An example of such a creature is the pigeon, which can be in- 
fected by virus under the skin. About eight hours after the bird is in- 
fected, the virus appears in the blood. For three days the virus is there 
where a mosquito could get it though the pigeon is not noticeably sick,By 
the fourth day the virus goes, and the pigeon remains quite well. As you 
see, pigeons might Ls carrying the disease about without our ever notic- 
ing it. 


In closing, I would like to remind you that the transmission of 
encephalitis by mosquitoes is a complicated story. . The survey which you 
‘are about to make willbe of great value in making that story clear. And 
if we are to stop. encephalitis by killing off the dangerous mosquitoes ,we 
must pnw, wid gh are the dangerous mosquitoes. 4 
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SLERPING SICKNESS IN HORSES 


farrie W. Peirce, M.D.Ve 
Massachusetts Department of Agriculture 


Introduction 


As vou know. last summer we had one of the worst epidemics a- 
mong horses in Massachusetts that has been emperienced in many yearse 
Starting the fore part of the sumer, it bruse vut in epidemic form about 

the middle of August and-it was not until that time that it was definitely 

‘diagnosed as Equine Encephalomyelitis or Horse Sleeping Sickness. At that 

time, however, I was-not in the office, but Dr. Peirce, who is Chicf Veter-= 

"inarian in our Division,was there and from the experience he gained at that 

time can give you first hand information. For that reason, I am going to 

ask Dr. Poiree to give the information which was gained last, summer and 

@lso the plcns we have adopted for this summer to try and combat this dis- 

easc in horses. wh rat ; K 
tye Hy gel Mark. II. Galusha,Director 

6 | 7 | Division of Livestock Disease Control 

) Massachusetts Department of Agriculture 


Horse slecping sickness, now profossionally known as Equine Ene 
ecphalomyelitis,has occurred at times sporadically and without question for 
many years and in many countries throughout the world. Put until comparae- 
tively recently it has not occurred in extensive or epidemic form.When def- 
initely diagnosed in Massachusetts in the summer of last yoar, it was re- 
called by some of the older vetcrinary practitioners that outbreaks similar 
in chgractor had been experienced and variously called slecping sickness, 
spinal meningitis, cornstalk diseasc, botulism, ptomaine poisoning, forage 
poisoning, etc.. It is only within the past ten years that the discase has 
been reported to such an extent as to «attract universal attention. In the 
years 1930 and 1931 the discase became increasingly prevalent in California; 
which fact, together with its high mortality rate, attracted the attention 
of laboratory workers connected with the medical profcssion, resulting in 
the discovery that the disease is caused by a virus which these invostiga- 
tors succceded in recovering from the brein tissue of horses dead from this 
discasc. 


Following this outbrcak in California,the disccss gradually spread 
into other sections, s«advencing cach succeeding season nearer and nearer to 
States on the Atlantic coast, where it eventually appoarcd during the past 
two years, but was not reportcod in liassechusctts until August of last year 
(1938). While it is belicved that this discase, cnecphalomyolitis, was un- 
doubtedly the czuse of death of onc horse in this State as carly as June 
and of a fow scattered cuses in July, it was not callcd to tho attention of 
the State authoritics until August fifteonth. 


In connection with this disease, cortain features are noticcable, 
viz., it appears only during the sumnor scasons; it is more prevalent during 
warm, moist poriods - periods favorcble to the propagation of insects such 
as mosquitocs; that following the advent of frosts fewer horses became af- 
fected and reported cascs stopped entirely after froeczing weethorsalso that 
rarely were more than one or two horses affccted at the same time in any one 
stable or on any one farm,indicating that it was not what is reforred to as 
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a2 contact disease. These charectcristios. of the disease leave little 

doubt but that the vective agent is some blood-sucking, biting insect, 

presumably the mosquito. With that conclusion in’mind, you gontlemen 

who are to ongage in the work of investigation and mosquito control may 
be able to render valuable service. The wood tick’has been mentioned as 

& possible factor in the spread of trouble. To date, however, no case. has 
heen reported from Barnstable or Dukes County,both of which counties are 

notoriously tick-infested, but cascs were found in Middlesex and other 

counties where ticks are not prevalent. 


Upon the appearance of the disease in the castern section of 
the country, laboratory workers made the discovery that, although the 
symptoms of the disease were practically the same in all sections, there 
was a definite difference in the virus that caused the disease in that 
section of the country west of the Appalachian mountain chain and now re- 
ferred to as the western strain and the virus found in horses which died 

in the section east of the Appalachian chain end now called the eastern 
. strain, ‘Why there is so distinct a dividing line in connection with this 
- particular disease has not as yet been explained but it appears to be a 
fact that the western strain has not been recovered from horses which. - 
died east of this bouncary and the eastern strain has not been recovered 
west of said line jWhat is more confusing is that horses transported from 
. one section to the other apparently are not carricrs of the disease. 


2% The symptons of dpedtuaidnte eds in the horse vary bicsaonses 
occasionally assuning a nervous form in which the animal is restlcss and, 
if in pasture, will walk or even trot until it drops in a stupor and dics. 
The more common symptoms arc elevation of temperature at the beginning of 
the attack, reddish-yellow discoloration of the eye mombranes,drowsiness, 
yowning, drooping of the head, pendulous lips, clumsiness of movement 
followed by staggering gait, leaning against posts, wells, etce.for sup= 
port and difficulty in swallowing. Thereafter, the horse falls down, par- 
alysis, and death follow in from one to five days from the onset of the 
Symptoms. The incubation period in natural infection is seven days. The 
rapidity with which symptoms may develop is well illustrated in 2 case’ 
of a horse‘at a local rice track that won third’ place in a race,appeared | 
sick at the finish and dicd twonty-four hours later with typical symp- 
toms of oncephalomyelitis. Recovery with or without treatment ete OC= 
curred in some instancos, the mortality rate being higher in the east 
where the castern typo of thc’ diseasco is found, onounting to ndviety per= 
ecnt=plus in this State. Horscs allowed out at night pasture are appare- 
ently more susccptiblce to infection, duc, undoubtedly, to more oxposurce 


Weathcr conditions insiinssechusctts during the summer scason 
of 1938 were unusually wet and mugzy = ideal’ for the brecding of insect 
pests = resulting in hoavy infestation of mosquitocs particularly during 
the months of July and August. Inthe months of August and Soptember, 
so-callod sleeping sickness bocane practically epidemic in the southcas- 
tern scction of the State. In the area described as draincd by tho Taun- 
ton River, more than cighty percent of Massachusetts cases occurred in 
the countics of Bristol, Norfolk and Plymouth. 


Veterinaricns for several years had endeavored to combat the 
disease through the use of drugs, serwis, ctCee Noneprofessionals or 
quacks were reaping a harvest through the gale of all types of nostrums. 
Biological laboratories were expcrimenting with seruas and with veccines 


, 
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menufactured fro: virus obtained fase banin.<20 she of affected horses but 
had met with little success until a icthod was dewoleped for the manufac- 
ture of a vaccino from virus erown on chicken embryos, too late, however, 
for goneral use last season. This Vaccine, how pipe a chick vaccine,is 
produced by the Se ROAUTS AD of the virus through a tiny hole drilled 
through the sholl of ongs under incubetion. The virus is injected into the 
living ombryo on’ the tonth day of incubation, In fron twenty-four to fore 
ty-oight hours ‘following inoculation, the shell is broken. the embryo roe 


noved, andfroa it a pure virus is obtained.fhe virus is renderod harmless — 


by’ tho addition ‘of formalin, The preparod viccine is injected suvcutano= 
ously’ or intranus cularly into the body of an animal ten or more days 

prior to expssure to infection. This injection results in the production 
in: the oninal of so-called antibodies or protcetive agents, which protect 
the’ horse against the cdiscase for a period of at lcast six months or be-= 


yond - the dencor period for that year.i’o insure protection, it is required 
that two injections seven to ten days apart be usec. The uso of the cast=_ 


orn type of vaccine will not protect against the western type of the dis- 
case, and vice versa. 


>“ The screoning of stables, the uso of fly repellents, ctce while 
of value is efton diffi icult. : 
In an atteapt to forestall the recurrence of sleeping sickness 
this yoar-or at loast to linit its spread,our branch of the State Dopart- 
nent of Agriculture, the Division of Liscstook ‘Disease Control, has unre- 
servedly adwised tho vaccination of all horses. A pauphlot in the form of 
questions and answors, was propared and printed, and by cooperation of 
county agents has been distributed to farmers and horse owners throtighout 
the State. Every towm and city in the State has an inspector of aninals, 
oO man appointed to investigate and hs all cases of suspocted conta= 
gious ciscases of domestic aniuals. Lcectings of these inspectors, veter- 
inarions and horse owners were arranged for by county agents of several 
counties. At those noetings addresses wore made by Mark H. Gelusha, Di- 
rector of this Division. Reports received indicate a large nunber of 
horses havo now already beon- vaccinated, ospecially in the area where the 
disease was provalent last yoar. a mea 
In the New Englanc outbreak of 1938 there were approxinetely 
500 deaths in horses in Lasse .chusetts .Dofinite records have been obtained 
on 269, out of a horse population of 28,879, Connecticut | ‘anc Rhode Island 
both reported ' ‘en Pow SRRER Maine two, and Now Hampshire and Vormont none e 
M . 
- Should you ce into cascs of sleeping sicknoss in horses 
in tho locality in which you are working, I woulé sugsost that you take 
immediate steps to notify Dr. Gettinc's office or the Division 6f Live- 


stock Disease Control in order that we may take steps to sct the brain of” 


the animal for a laborstory disgnosis. 


57 


SLEEPING 5 es IN HULANS 


L, D. Fothereill, MDs 
. “Pall stove Professor of Bacteriology and Imaunology 
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Encephalitis is popularly referred to by the expression “sleep- 
ing sickness" ‘in the newspapers but to.us medically "sleeping sickness" 
is a term for encéphalitis. Just bear in mind that each term means the 
same thing, and we shall use the term encephalitis. Generally speaking 
encephalitis is a broad descriptive term which means an inflammation of 
the brain. As a matter of fact there are many causes of such’ inflamna- 
- tion but, regardless of the cause, when individuals have inflammation of 
the brain, he symptoms which they may present are very much the same. 
One of the more important symptoms is the deep coma an WOdce these indi- 
¥sd0al6 may be,which is the reason it is popularly called ' ‘sleeping Sick- 
ness", ‘ 


There are many different causes of encephalitis and the prob- 
lem is. always to determine tle cause in each particular instance. Brief- 
ly I. shall recite some of the causes of encephalitis. Some of them are 
very different from the others. For example, we have a large group that 
are due to one or another virus.You have had defined to you what a virus 
is. Bear in mind that there are a large number of different viruses .Some 
of them cause encephalitis and some do not, For example, smallpox is due 
to a virus. There are difforent viruses which cause encephalitis only, 
so it is necessary in cach instance to identify what particular virus is 
concerned with the particular case of encephalitis.Just to show you some 
of the differences, rabies is really an encephalitis.: In rabies one has 
an inflammation of the brain due to the virus. 


' There are other forms of encephalitis due to different agents. 
For example, there is the so-called African sleeping sickness. This par- 
ticular disease is not due to a virus at all, It is due-.to a different 
agent, a trypanosome, a much more complex germ than 4 filterable virus. 
The African type is transmitted by the tsetse fly. 


There are certain chemical poisons which may cause encephali- 
tis, for example, lead poisoning, Small children sometimes chew paint 
and may develop lead poisoning, and as a result may OvPROP.: an encephal- 
itis which may be very serious. . 


There is another rather large group of cases of encephalitis 
that may follow some other infection, and we comonly speak of them as 
post-infection encephalitis. For example, on very rare occasions, an in- 
dividual may develop encephalitis following mumps,known as mumps enceph- 
alitis. It is not very serious, however, On the other hand, following 
measles, chickenpox, or influenza, an individual may develop a post-in- 
fection i | a This is an entirely different group. 


We are only interested in those types which are definitely due 
to a filterable virus, such as rabies, and equine encephalitis. In this 
rather large group there are a few well-defined types that have occurred 
in the past as epidemics. For example, the type about which we know the 
most occurred in St. Louis a few years ago,and is spoken of as St, Louis 
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encephalitis. This was a rather severe epidemic. The disease was most 
common in patients living in St. Louis county, outside the city.Gradual- 
ly it spread to the city itself. A:very definite virus was isolated from 
patients and was proved to be the cause of the disease. This type oce- 
curred in the sumer months. It was rather. serious and occurred more 
frequently in older individuals than in younger ones. The mortality was 
fairly high but not as high as in the horse disease, however. The method 
of transmission of this form of encephslitis has never been proven.There 
is a strong suspicion that it may be transmitted by mosquitoes but this 
has never been proven. . 


Another form,occurring in Japan, is called the Japanese B. en=— 
cephalitis. It occurs in the summer time and is very similar to the St. 
Louis type:and occurs in’ epidemics. Large numbers of people are involved 
during the short period of summer. It is very similar in its seasonal 
relationship to the St. Louis disease but is due to a virus very differ- 
ent from the latter. You must remember that all these viruses have dif- 
ferent properties by which we can tell them apart. It is only recently 
that the Jepanese B. encephalitis has been shown to be transmitted by a 
mosquito, a particular type of mosquito,the ordinary Culex variety which 
is one of our more common mosquito pests. 


A number of years ago there occurred an epidemic of encephali- 
tis in New South Wales in. Australia which is called Australien X disease, 
That, too, was due to a particular type of filterable virus which is en- 
tirely different: from the others. That disease was a rather extensive 
one. At first observers thought it to be an epidemic of poliomyelitis or 
infantile paralysis. But it was proved later to be a peculiar type of 
sleeping sicimess and the virus causing it was isolated and studied.How- 
ever, the method of transmission was never discovered. 


You will recall that all of these are summer types of encepha- 
litis and that they are 411 epidemic types. There has been another type 
of encephalitis called winter encephalitis or Von Economots disease = 
after the Austrian who first discovered it. It was originally described 
as an epidemic type of encephalitis occurring in the winter.It was often 
referred to as encephalitis lethargica during the World War We have nev- 
er discovered its actual cause though we suspect it is at filterable vir- 
use It is different in many respects. from the summer forms, It occurs 
mostly in the winter time and is a very bizarre and chronic type of dis- 
ease with varying manifestations. There aré often sequellae or after ~.t- 
fects which are different from the summer type. This gives you some idea 
of what we mean by the term "encephalitis", This term refers to a pro- 
cess due to any one of a variety of different causes and the problem,al- 
ways, is to determine the cause in each perticular instance. 


Now, for a discussion of the problem at hand, that is, enceph- 
alitis in man which is due to the virus that causes the disease in hors« 
es. i shall briefly describe the disease in horses to give you an idea 
of it so that you mey-know the sort of problem we have in investigating 
it. This disease probably existed for a number of years in the United 
States but was not recognized until 1931 when Meyer and his associates 
in California discovered the virus which caused it, They were studying 
a severe attack in horses in the San Joaquin Valley at that time. In 
horses the disease occurs only in the summer and it was quite obvious to 
the early investigators that it was not .spread from horse to horse by 
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contact. In the far West, epicemics have occurred simultaneously in areas 
three or four hundred miles apart, This was a very peculiar circumstance. 
The first step in understanding it was made by Subietel. ' Kelser of the Uni- 
ted States Army Veterinarian Corps, In 1933 he discovered that the horse 
virus could be transmitted from animal to animal b:r the bite of a Roseule 
to whiéh.transaits other diseases as well, including yellow fever. There 
are many technical difficulties in-such experiments,.This,of course, would 
explain the occurrence of the disease within a localized area even though 
the horses had no contact with one another.However, it didn't explain the 
occurrence of the disease in widely separated geographical areas, 


About two years after Meyer discovered this virus on the. weste 
ern coast an epidemic occurred on the eastern coast in Virginia and New 
Jersey. This was due to a similar but different virus and caused a much 
more severe disease in horses than the western type. It soon became evie 
dent thet we had in the United States two distinct hindi y the eastern and 
the western. 


When this epidemic occurred on the Eastern Coast several irter- 
esting observations were made. It so happened that the disease occurred 
simultaneously along the coast of both sides of Chesapeake Bay.A distance 
* of about 25 miles of water intervened between the two areas. This was ra- 
ther interesting, and while it is possible that mosquitoes could be car- 
ried that distance it is not very likclye In 1933 it was shown by Gilt- 
* ner and Shahan ‘that pigeons could be cxperimentally infected with the vie 
rus.lt was not known, however, that it caused natural disease among. these 
birds, Letor it was shown by othcrs that a number of species of birds 
could be experimentally infectod. Then it was suggested that birds might 
be the possible vector in carrying the disease’ over widely’ scparated aq 
reas. ‘ 


During the course of the epidemic among horses last summer we 


ris not out first positive evidence that birds might be a vector. A number of 


ringe-necked pheasants, which had died in Connecticut, were sent to Doctor 
Tyzzer, of the Ilarvard Medical School,- and he was able to isolate the vie 
rus from them. At this time a large number of pigeons were dying in the 

metropolitan area. Doctor Dingle and I secured one of these pigeons and 
' we were able to isolate the virus from it. Here, then, was direct proof 
- that the disease does exist naturally in birds. This would adequately ex- 
plain its transportation to widely separated areas, Wie already know that 
_ there are numbers of different varieties of mosquitoes which will trans- 
mit the disease.As you know, these will feed on birds as well as on wher 


~ aninals. 


It was suspected by Meyer shortly after he disvovesed ‘the : cause 
of the disease for the first time that it may be transmitted to human be- 
ings but he had no proof of it. He described three causes of disease: un= 
der circumstances which seemed likely that it might be transmitted to man. 
There followed a long period of time during which we gradually became 
more and more of the opinion that man was not susceptible to this partic- 
ular virus. Between the years 1931 and 1938 there were extensive epidem- 


“’ Les of the disease among horses without one human being proved sick with 


it. The epidemics in horses have involved nearly every state in the Un- 
ion.During the year 1937 there were 170,000 cases in horses in the United 
States. In 1938 over 180,000 horses were afflicted.This gives you an idea 
how widespread and extensive this disease is. 
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It was not until lest sumer when we had the epidemic in horses 
for the first time in Massechisetts thet it was shown to occur in man. As 
Doctor Peeuster has already told you, at that time a number of cases of 
encephalitis in hwaans were observed in individuals living in areas where 
the horse disease occurred, Having isolated the virus and having learned 
something about it in man,it seems quite reasonable to us that there were 
probably about forty human cases.in this epidemics 'It:.is:. quite .obvious. 
when you bear in mind the many causes of encephalitis which ae already 
been outlined to you that the diagnosis may not be correct. in some of 
these. But considering all circumstances it seems reasonably ebaia that 
we hed about corny 7m human ARROE most of which occurred among young chil-._ 
dren. ' Po: mews. Ses bos 

The symptoms of this disease in man are not too different from 
symptoms of other forms of: encephalitis.They differ in minor respects but 
in general are more or less similar. In the human cases in Massachusetts | 
and particularly in young children, the onset of the disease was usually 
quite sudden with high. feveriThey may have had a convulsion at the begin- 
ning and then quickly develop a coma or sleeping atate. The fever was 
high, = usually over one hundred and three degrees to one hundred and 
five. There were various other findings about them, such as a certain 
type of change in the spinal fluid which was obtained by lumbar puncture. 
These various other findints were of assistance to us in determining 
what was the probable nature of the disease. Many of these. children would 
have an illness of two to four days! duration and then die. Some of then, 
of course, recovered. Proof of the nature of the disease was determined 
by isolating and identifying the virus from the brain tissue of some of 
those who died, This is a very important procedure because it is of value 
in determining the nature of encephalitis not only in.man but in birds 
and all other’ animals and it is the sort of thing we will be doing a 
great deal of in all probability.To do this an autopsy is.performed, some 
brain tissue is secured,and this brain tissue which contains the virus is 
ground up very fine and inoculated into the brains of mice or guinea pigs. 
After a period of two to three days, these animals show symptoms of en= 
cephalitis, become sick, and die. This simply shows that her Resp aresios. 
agent from the human being is transferred to these animals; it ices not 
necéssarily tell-you what it is. The next step is to identify the viruse 
There ‘are methodsavailable for doing this. one is to inject encephali= 
tis material in animals that have been immunized against different v: rus= 
es as follows t= i, . 


A series of guinea pigs were treated with vaccine,and made im- 
mune against the eastern type. Another group was immunized against the 
western types. Another lot of guinea pigs were used which were perfectly . 
normal. The unknown material was injected into the. brains of all of these 
guinea pigs. Those which were immunized against the western type died. In . 
fact, all died except "those which were immunized against the eastern virus. 
uae iin of identifying the virus is by means of a neutral- 
izing teste We can produce serums for each of these different types. We 
can mix this unknown virus with each of these different sera-,and then in= 
ject thé mixture into animals »If. the serum is of the same type as the vi- 
rus, it will neutralize the virus and identify it. If the serum: is of. ano- 
ther. id hat it cannot neutralize the virus and the animal dies. 


It is important to emphasize to you, of course, that these vee 
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rious agents are ultra-microscopie zerms which we cannot see, We can only 
know about them through their effects in animals.They differ from bactere- 
ia in that they will not grow in test tubes. These viruses won't grow ex= 
cept in living tissue Selle. This, of course, makes their study all the. . 
more complex. In other words, instead of using the test’ tube with artifie 
cial medium, we have to use a living animal, Thus, it is necessary in all 
this experimental work to use experimental animals such as monkeys, mice, 
guinea pigs, rabbits, ctc. 


There is another point about tho disease in horses which should 
be emphasized. You may ask, "You make a serum which will neutralize a vi- 
rus, then why can't you treat a patient with it?" Well, you cannot. One 
of the reasons why you cannot is that the virus lives only in living tis- 
sue cells. If you have already previously imnunized the animal, then the 
virus can't get. inside them. . Once the virus gets within the tissue cells 
the administration of serum is of no value. 


For the purpose of.preventing the occurrence of the disease in 


horses we have a very effective method of.vaccination. Vie can prepare a 


vaccine of killed virus which can be injected in horses prior to the oc- 

currence of an epidemic and this vaccine will produce antibodies in the 

horses so that later if they arco exposed to. the virus they will not con- 

‘tract the disease. This vaccine is.a very recent development and is ex- 

tremely effective. Obviously, of course, one of our big problems is to 

see to it that all horsés are actually. immunized.This is a‘matter for the 

individual owner as well is the concern or the State Public Health Depart~- 
mente 


Of course, I have already outlined to you the fact that birds 
may be a reservoir of the virus. On the other hand, as far as our inform+ 
ation goes today, which may change as we learn more, the horse and mule 
are the important reservoirs of this virus, and if they are protected 
against this virus, certainly the disease should be reduced. 


i have already indicated to you that large numbers of different 
birds and animal species are susceptible to experimental infection by 
this virus. We want to get a great deal more information about the natue 
ral occurrence of the discase in other birds and animals, and in that ree 
gard you can be of considerable help during the course of your work in 
the fisld. If you observe cortain types of birds or wild animals dying 
in unusual numbers, they certainly should be collected and brought to the 
laboratory to detormine if they died of this discase,. 


Of course, the role of the mosouito in the spread of this dis- 
ease has already been emphasized to you, and here, too, a method for the 
future control of the discase may be suggosted. If it is only a limited 
number of specios of mosquitoes which pronsmit, eat disease, and if these 
particular types of mosquitoes AM their breoding habits, and so forth,it 
may be possible in the future to at least partly control thom. 


There is one other insect vector, however, which is known to 
transmit this virus, namely, the wood tick. The wood tick, once infected, 
carries the virus throughout its life, is able to transmit the virus 
throughout its life, and the virus can bo passed on to a succecding gene 
eration of ticks through its eggs. The mosquito has not been known to 
transmit the virus through the succecding goneretione 
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One’ of the iuporte::t points to bear in mind is that after the’ 
horse is bitten by an infoctod mosquito, there is prosuaably a period of 
incubation during which the virus is multipisvring and in which thero is an 
invasion of the blood stretm before the braiu is iavolved which lasts on- 
ly a short period of time -- twelve to tyverty four hours, It is oniy dur- 
ing this time that the mosquito may be infcctcd by biting the animal, Evie 
dently,the virus leaves the blood stream,inveces the brain, and the horse 
then shows the symptoms of the discasec. 
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Viado A. Getting, ieDe, iok she 


e a 
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Collection of Specimens. Vherever mosquito larvae or adults 
are found, coilections are to be made. ach collection, however, must 
be accompanied by a label. This label serves to identify the place,time 
and conditions under which the collection was made. As most of the col- 
lections will be wade at regular collection points, the label used for 
these collections should de ees out most carefully. In all there are 
three different kinds of labcls; two are used for rogular collections, 
and the third is uscd for lac kinae’ collections. 


White abel 21 for Rerular | Collections. 


This label is to be used whenever specimens are collected from 
a regular collection point.The label is to accompany the vial. or box 
of speeimenis. 


Commonwealth of Massachusetts 
DEPARTMENT OF PUBLIC HEALTH 


MOSQUITO SURVEY 
Label for Regular Collections 


Collection Point No.............0s..c0...00 PAGO.) ooicueceenes Hour 


POOP Pere eeeeeeesoseees 


City or Town 


SOT T HHH E EHH TESTE ESET TEES ESTES ETE SEES ES ESOS EOEEESESES SOOT EES SESSSESS OSES OSES OSES 


Condition or Area: (Circle proper word) 

Very dry Dry Moist Wet Submerged 
Vegetation: Dead Withered Drying Healthy Succulent 
| Weather: Sunny Cloudy Foggy Misting Raining 


Winds: None Mild Moderate Strong Direction. ........c0c000 
Prevalence of: Adult Mosquitoes.............cccc00e00 US ERSERES Saran 
NIN COTE FEIN ioc seccrdcrsticvetseceissaccusses.cedvcssvdnsdeabsabWelensadesacecenensns 
Remarks: 

WRU GE COT aaa ek cs suse cévcvecesiaudtgis cd EBT cca awake 


100M-(2)-5-'39. No. 7328-a 


Pink Label vor legular Collections. 

The pink label for regular collectors is exactly the same as 
the white label. It is, however, only used when no specimens are found 
at a regular collection voint. If ¢ither larvae or adults are found, a 
white label is submitued; if neither larvae nor adults are found, a pink 
lhbel is submitted. 
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Commonfealth of Massachusetts 
DEPARTMENT OF PUBLIC HEALTH 
MOSQUITO SURVEY 


Label for Regular Collections 
eek OIE NG, i ecw s is AIBUO ss 5 oss oe v v'wu sR Cbte'e > see au 
Se Ns nr ce cin tide Wald AD AN ER Ow Kio opis oes 0 ode VE eRe ae eee : 


Condition or Area: (Circle proper word) 

Very dry Dry Moist Wet Submerged 
Vegetation: Dead Withered Drying Healthy Succulent 
Weather: Sunny Cloudy Foggy Misting Raining 
Winds: None Mild Moderate Strong Direction... 6.65008 | 
Prevalence of: AGE OBIOBGUILOES «5. 6 oc on ose AMENERs cece ssviss | 


Specimens collected from........... Pr erie 
Remarks: 


Mame 66 Coeliector: s . fess. sskeas iS 5 ones RCE ee 
200M(2)-6-’39. No. 7622-b 


Both adults and larvae are to be collected at every collection 
point at every visit unless one or the other are not to be found. There- 
fore, there will be more than one collection label for each collection 
voint if more than one container of specimens is submitted. 


The first line on these two labels is the most important. It 
contains: 1. The collection point number which ig obtained from the 
town map; 2. Date of collection; 3. Hour at which the collection is made. 
This should be marked to the nearest half-hour together with the letters 
Ai or PI.. 


On the second line,write the name of the town or city in which 
the collection was made.ilames of villages should not be uscd. The name 
inserted on this line should correspond to the name found on the town map 
and must be one of the 351 names of towns and citics in the Commonwealth 


The romainder of the label contains information concerning the 
environment in which tho mosquitoes were collected. 


Gondition of Arca a. Sincev mosquito brcecdin: doncnds so direct} 
ly upon the prescnec of watcr, the degree of dryness noted at cach visit 
- -Should be carcfully recorded. ‘the proper term show 1d ve encircled. The 
q ide ania of che bd oes is givon bclow: 


a 


Wr 


ary, dry: Khen water collections, oxeopt in’ ponds and streams have dried 
up entirely and the soil is parched and cracking.” 
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nu The collection area aspeers to be approaching the condition of ‘very 
y but moist soil can be foune within en inch of the surface. 


Moist: The color and texture of the soil indicates that moisture is a- 


bundant. 


Wct: Water is standing or has becn standing recently ‘in various parts 
of the area. 


Submerged: Flood waters have covered at least half of the area included 
in the collection point. 


Vezctation. The condition of the vegetation will scrve as an 
index not only of tac present amount of moisture but of the amount of the 
rececnt past. The proper tcrm should be encircled as above. 


Dead: When all vogctation cxcept trecs and large bushcs is dry and brittle 
indicating thet the plants have had no moisture for many wecks. Such a 
condition is not likely to occur in New ungland unlcss the arca has beon 
choscn in an clovetion from which all moisture can loak away in the dry 
periods of August and scptcmbcr. 


Withered: The leaves and blades of vezetation have become parched usual- 
ly with a disappearance of all gremcolor except near the stems of the 
plants. 


Drying: The vegetation begins to show signs of lack of moisture by the 
coloring of leaves which change at the tips and fringes. 


Healthy: loisture conditions hive been favoravle so that the leaves and 
blades of vegetation are of good green color and are apparently moist to 
the tips. 


Succulcnt: Will indicate thet the moisture and food requiromcents have 
beon particularly favorcble and thet cll the lcavcs appear to be thick 
and of thc particularly healthy green sccon under such conditions. Usual- 
ly vegetation of this kind is sccn in low areas where drying never oc- 
curs or in shaded crcets which protect plants from drying. 

Teather. Circle the word which indicates the condition of the 
weather at the time of collection. 


Winds. A mild wind is barely perceptible. A moderate wind 
rustles the leaves on trees; a stron: wind blows leaves off trees, pa- 
pers along streats, and bends over trecs. In giving the direction of a 
wind, do not try to be too accurate. Use the terns: l,710,E,SE,S,SW,W,NVi. 
The direction of the wind can often be casily identified in the follow- 
ing manner; Take out tho map of the town, Locate the collection point 
on the map. Find north and face that way. Wet your finger and hold it 
over your head. The side on which your finger focls cold is the dircct- 
ion from which tho wind is blowins. Always labcl a wind by the dircct- 
ion from which it is blowing. 


Prevalonce of ..osguitoes. If none, so state. If less than 25 
are seen the epproximate number should be stated. If more than 25 are 
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seen, the approximate prevalence should be iudicated by the appropriate 
: : . _ 9 a i. \ 
term (scores, hundreds, thouscnis, Aunareas of thousands ). 


Prevaicnee of LErVac e if aone are seen, so state. If less 
than 25 are scen in tho wiole colluction seh the approximate number 
should be recorded. Tf wore mumorous, the approximete number should be 
recorded by the avurage number which can bo obtaincd at one dip. For 


example, if it appcars that 5 or 10 can be obtiined et a dip rez zularly 
throughout the area, the provalcnesc may be judicetcd by so stating. If 
more numcrous, by the appropriate term (scores, hundreds, thouse nds). 


Spocimens Coilloctcd Frome Adult mosquitocs collvctcd when 


biting animals should bo put - into scparete containcrs cnd the enimal 
from wiich colluctid indicatcde Those caught with a sweop-nct in the 


open should be put into soparste conte dincrs from those eaught in, build- 
ings and soLieee and the place of collection indicated. Larvac collcect- 
ca-from. similer environments may be put into tho same conte.iner. hut 
those: collcetcd from diff.rcnt type of weteor collections should bce sc- 
parctod and the type, of bales ton of wotcr indicetod on the label. 


Renie.riss o Amy changes in conditions found within the collect- 
ion point arce “Should bo notcd under romarks. These changes may include | 
the edvent of campers or c hurd of esttlo. -.ay impnortent change affcet- 
ing. the orecding of mosquitocs or’ attraction for mosquitocs should bo. not- 
ods These itcms may includc: flooding, drying out of collection of water, 


growth of wi.ds, burning of vezctition, permancnt or somi-pcrnanent chang- 
cs. in population and eninels. 


3c: sure to write your acme pleinly: on: the bottom of the labole 


‘Lebel fae Occasional Coll: sctions. 


ete an en me a 


ee eee cee 


Commontvealth of Massachusetts 
DEPARTMENT OF PUBLIC HEALTH 
MOSQUITO SURVEY 


Label for Occasional Collections 


Se ae a ae reer FS: at ae aye 


Address........- Re Big na wd we Sree eiete oe el ae eee eg 
No. and "Street City or Town 
Where BOllCCtEd tks oats wa 6 e566 sis oo EN oie VR eee ane wea Oe 


(If not at above address) 


MOSQUITOES: (Circle proper word) 


Kind of Place: House Street Prevalence: Scarce 
Barn Seashore Dozens 
Garden Riverside Hundreds 
Woods_ Lakeside Thousands 


Re Un a ne eh ee wah Monsees | 
LARVAE: (Circle proper word) | 


eee ew eee eeeoe 


Kind of Place: Pond Ditch Prevalence: Scarce 
Stream Puddle Dozens 
Swamp Tin Can Hundreds 
Marsh __— Barrel rl Thousands 


(if other, describe) 


Bemarkss cherie. coke 
100M-6-'39. No. 7622-a 


eee eee ree eer ee ese eee eee eee seee ee eeeeeneeeeteses 
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SURVEY OF COLLECTION POINT 


Vlado A. Getting, M.D., M.P.H. 
Technical Director, Mosquito Survey 


Gen. Russell emphasized the point that in a Survey of this na- 
ture it is necessary to obtain facts. The vurpose of this Survey is to 
obtain facts: facts about mosquitoes, their breeding places, habits and 
distribution. In order to control mosquitoes we must Imow what mosquitoes 
are prevalent in the various portions of the State, where they breed and 
how far they fly. We must know how many mosquitoes there are in each area 
at any given time. For those reasons it is important that all facts gath- 
ered in the field be accurately recorded in such a manner that there will 
be no doubt as to their meaning. 


Because it is so important to have detailed information about 
each point where mosquitoes are collected we have devised the Survey of 
Collection Point Form. 


DEFINITION OF COLLECTION POINT 


A Collection. Point is defined as an area 100 yards in radius, 
about some centre which is a permanent landmark. Such a Collection Point 
may be in the woods, meadow, or at the edge of a large pond. In the last 
instance, the centre which is chosen should be prominent, easily identi- 
fied landmark on the shore, and the Collection Point area would extend 
100 yards in either direction along the shore and 100 yards inland. It 
is important to remember that a Collection Point has a radius of 100 
yards or a diameter of 600 feet. There may be within this area several 
different ponds or puddles, or other water containing structures as arti- 
ficial pools, tin cans, tanks, etc.. In surveying such an area it is im- 
portant to note all of these various water bodies as at a later date col- 
lections may be made from several of them. 


SURVEY FORM 


A survey of a Collection Point consists of the recording of 
facts and information concerning the conditions existing at that point 
and in the immediate vicinity about it.The Survey Form contains space for 
recording facts conderning the nature of the vegetation, the water, the 
terrain, as well as such items as the presence of animals, people,houses, 
and any other pertinent information. A glance at the accompanying Survey 
Form reveals that the information required about cach Collection Point is 
divided into 15 groups. Each group contains information of one type, and 
all together, form the basis upon which selection of points, as permanent 
Collection Points, will be made.The supervisors will hold each crew fore- 
man responsible for the accurate completion of Survey Forms in his area, 
4A crew foreman in turn will hold responsible his crew members for the 
proper completion of these forms. 


The facts obtained from these Survey Forms will be used not only 
in determining what areas are selected as pnermanent Collection Points but 
will be used in the tabulation and snalysis of the’ prevalence of mosqui-+ 
toes in certain environments at the end of the season, 


an 


we 


_.. North, end, gradually westward. 
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It is,therefore,necessary tha % both crew members and crew foremen real+ 
ize the importance of accuracy in recording the information. The infor- 
eddition the basis for subse- 


mation recorded on these Se ie be in 
quent institution of control :icasures whenever such measures may be nee 
essitated by recurrence of ae Lncephalomyolitis or by some other 
pertinent reason. As these facts recordcd in the Survey Form may be the 
means of preventing suffcring and saving lives, all men engaged in ro- 
cording this information arc rcqucstcd to . take an active. intcrcost in 
their work end do thcir best to obtain accurate information. 


COLLECTION rOlvT NUMBER 


At the top of the Form is the Collection Point number. it is 
important to understand how this number is derived in order that you 
may put the correct numbers at the tope of each form. 


The Collection Point number consists of three portions, each 
containing two digits.There are in all six digits to a Collection Point 
numberethe first two digits represent the COUNTY; the second two digits 
represent. the TOV.N and the third two digits PepreROnS the POINT. NUMBER. 


yin ‘the Garusiweatth of liassachusetts contains fourteen esantice 
and . cack County is assigned a nunber. The Countios are fumocred in. the 
following order beginning with tho Southeast and working upward to, the 


‘Weote cet . deve dot 26 Moefhde oct -Oe ; Franklin, | we 
' Dukes 02 Guffotik: gic. OTs Hampshire 12 
Barnstable 03 Essex 08 Hampden 13 
Plymouth, 04)... y. vebadlesex. 09.) S39" Berkshire. 14 
‘Bristol. sy QOS: > soWoreesters (+o 105 


It is necessary to have two digits in the ‘County number for 
the purpose of tabulating by the punch-card machines. * “ 


ey. . Shere dre $51: towns and: citie es in Mass sachusetts. However, the 
Gowns - ‘and Gities in.each © County - ‘aré “cons idered as a separate unit and 


“are nunered. bezinning with 01 in their aly shabetical orders _thus, the 


“second. two dicits. in the colléetion point ‘mumber indicate the” number of 
. the town in that County. In’ order +o identify * a town by a number it is, 
. therefore, mecessary to have ‘the saab number an nd the Town number. 

t ‘The PR two | ‘digits in the colleetion point number represent 
‘the number of the point, in that ‘tovm.: The collection points in any town 
_ begin with Ql. and: cont inue: on. “consecutively thoroefter. Thus, for ex- 
ample, Point .'6 in Bostoi wold . be lebelies on the Survey Form 070105; 
‘The first two digits 07. represent: | Suffolk County, the second two disits 
indicate Boston, and the third: two digits represent the point number as 
05 which’ willbe identified as such oie marked map. vere WOE 


~ , Hach field worker: wil! Be | ‘furnished with a map of the town he 
fai to. cover. On this map there will be merked” the points which are to be. 
 surveycd.Each point has a number ‘beside “hts In the upper right-hand or= 
ner of the map: are ‘the County and Town aAumbérs. Thus, in labeling” the 
_ Survey. Poem tho number of the Pbsidcuioneviae Point’ cau be Yauee.s ules RY 
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Survey of collection Loint 


. 
. 


LOCATION: City or Town Ariingtor 


Address:!46 Palmer S+,eet 


Center Point of Area:Junction of 


1 . : - 
Palmer. ana Simms Streets 


Be | 
2. 
N° 
d 
be 3 
a 


Drained by: Sr 


DESCRIPTION OF ARLA: 
(Check proper. terms) 


I Contour 


8 Se aes Ree Cae LS 
O2 Valley _.. ES ae 19 
03 Hillside 20 


04 Hilltop iz. ti 21 


oe 
II Nature of Terrain } 


x Stina eioanas A B 
05 Cultivated fields 
Leadow, pastured re 
headow,unpastured x _ 
Rocky : 
Woods 


26 
ef 


2 


III 


et cat mae a 


Natural Water Collections 


ll Marsh 3 


29 

0 
i or tele x 31 
13 Puddle aeRO eS 32 
4 River or Strean x 33 
15 Rocky crevice a ie 3o4 
16 Swemp _ oe # Mak ove 56 


1g Tidal Fiat 


(OVER) 


Property Ovmer Jot.n Grakam 


Vptph pili ptt lt 
x 


ee ee ee 


en ee nee 


ee re cre ate er eee em 


7OA 


Toe OYOZO!I 


—— 


1 SNERDAD YY? 
as of 
47 
‘Le 


Sketeh of Collection Point 
"x" marks center of Area 


IV Artificial Vater Collection 


ee 


Cranberry Boz 

uxcavation reas PR 
Quarry Sena ibicuoeiins 
Sand Pit ee ame 
Root Hole anne gee 
Tree Hole 


A a ae me re a ee 


ell 


A ae OE. | 1 


Vater Containers 


—— 


Artificial Pool 
Derrels 


BORG Betas ce apee 
Cesspools & Overflow 

Cistern, (Gpen} is pao 
Dunp 

Flower Fots_ 
Vater Tanks (Open) 
water Troughs as 


es a cme ce es cena 


ce 
36 
oT 


None 
Cat tails & heeds & 


ee ee 


38 Pickerel leeds hd 
39 Arrow Eead ; 


eee me rere te aes kam A me mene 


40 
4.1 


Bulrush 
Marsh Grass 


en en ee ee ae 


Vegetation in be Water 


eo} 


ee: an 
42 Non ane eS 
43 Lily Ce ae SA * Oe 
44. hleac gee 
45 Duckweeds gs — 
4G Water Moss 


es 


nm ne ed ts 


VIII Character of Water 

a Pond 
47 Brown % 
483 oh deat 
49 
50 tee ee 


51 ~Floatage. 


ta Ant emt einem Fe 


Lay 


ee ee 


eet eens ante arveenenn saenanats 


IX Character of Bottom 


Br i 
otrean 


~ Pond Stream 
52 Earth ce x 
53 es a 
54 ifud | Es 
55 Rock ie ee SP 
56 Sand | PBS eae Se 
oe 
X Trees 
os eee A 
o8 Eversreen AME 
59 Hardwood 


Willows 
Fallen Tree 


62 Surned Trees Ee oes 
XI Weeds and Undergrowth 
‘ P oe ee A 
63 Bushes * 
64 Hedges fig 
6 Weeds dyer o feet 


Weeds 
Recently Burned 


O-0'O 
1D 


er tae 


unaer 3 feet 


SWAMP 


am ~Osher- 


Swe 


n Cth oe: 


DS Wamp 


Other- 


td 


XII snimals 


76 


77 
78 


en ee eee 


XIII Buildings i in Area 


in Area 
A 

Cattle 

Chickens, Young Wea : 

Chickens, Adult 

Ducks, Domestic 

Ducks, Wild 


*« 


liogs 

Horses 7 

mules: 6 FOE eget 

Partridge or pea i 
Pheasants ss 

Pirceons 


(a nee 


Te oa A 
No Houses 
Less than 5 houses % 
6-25 Houses ed 


26- 106% ouses 
kore ae ing: 
Houses 


a a men 


sf 


Factories . 
Poultry Houses. 0 
Stables 
Other 


ee eee 


ee 


Outhous USES 


ALV Miosquito Control Measures - 
Tl Renn oS. ee B 


ADS 3B 


4 
Feat 


CHEC: 


Dikin 


pitekne™ 
Filling 

12 . = as 
Oiling 


lrevalence of 


at 


No Mosquitoes 
inosquitoes 
lLiosquitoes 
No Larvae 
Larvae Scarce 
Larvae Numerous 


Searce 


Numerous 
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simply copying tho “mmbcr’ fro. cbhe upper risht-hand corner and adding to 
it the mumber’ directly besice.-tie foinh marced on the map. The Coile¢tion 
Point’ number will aypear uot only on the Survey Form but also on labels 
accompanying collections mude at tic samc point so that each specimen will 
be readily idontifi.d as to its place of collcetion. , 


LOCATION 


| After the numbcr° ofthc Collection Point is. rccordcd at the 
top of the page, the noxt item to be filled in is the location of that 
collection point. This consists of thc name of the town or city, the 
name of the property owner gid his address, as woll as_ the: address of 
the Collection Point. 


Center Point of areca is to be describcd on ths form ina fow 
words, such as: Gulf Gasoline Station, crossing of toute 9 and itoute 
Oe, Cte. 


Draincd by: Im this space insert the name of the river, brook, 


stream or pond which drains this arca. -<his information can be often. ob- 
taincd from the tovm maps. 


A small skctch of the collcetion point is placed on the right- 
hand side of the page. This We is a simple pencil line picture of the 
collection point area vagal is to contain only such identifying landmarks 
as are needed to locate the Bo aukdas pas point. The purpose of this sketch 
is to enable a second eines fa visit. the semo collection point and to 
be able to identify the bial r point as well as the boundarics of the col- 
lection point arca. 


The sketch is to be placed on the form in such a way that direc- 
tion NORTH will always be at the top of the page. This will place EAST. on 
the rizht-hand margin of the pace and ‘.u27T on the middle of the vage.Mark 
the center of the collection point with the letter “.". This "X" is to be 
placed in the middle of the sketch. A circle is to be drawn about the 
"X" outlining the boundary of the collegtion point.It is important to re- 
member that a collection point extends for 100 vards in every direction 
from the ccnuter. 


Various simple c@abloms are used to picture the landmarks. A 
road is drawn as a simple line.When a road rcaches the edge of the sketch, 
the name of the towm to which that road lcads should be placed there. In 
addition, route numbers should be uscd to labcl a roed whenuvcr possible. 
&# railroad is dravm as a straizht line with short crossesscting lings at 
regular intcrvals.The l<ctters tr Rp ney be ~laced along side such a line. 
A tiver or stream is drawn as a curved line following ‘the actual curving 
of the river or stream bed. Such a river or stream should be labelled 
with the name, as Roaring Brook, or Liill Stream. If the nanie of the riv- 
er or brook is not known, then, the words "river" or “brook" alone should 
be inserted. A pond is represented bya ilmore or less circular. outline 
following the netural contour of the pond. The neme of the pond should 
be placed within thc outline of the pond. Churches may be labelled by 
using small squares with a cross on top of thom.Schools may be labelled 


72 LASSACKU SETTS arliake SURVEY 


by small squares with the letter "S" in them. Buildings may be pictured 

by small squares with the appropr jate designation which will identify 

them to a person visiting that serea. A swamp or marsh may be indicated 

i ae drawing in diasonal lines or sheding and labelling the same area as 
"swamp" or tnarsh". : 


RAIL ROAD 
Eas BUILDING 
Ni, SRT ta ate 


RIVER OR STREAM saben Spee 
CHURCH 
f 


J POND ) 3 BRIDGE 


ae 


ERAMWMTLC. OF SYMGOLS TO BE USED IN SKETCH, 


Above all, the sketch should be simple and outlined in form 
containing only such infornation as is necessary for.a second person to 
find the Collection Point described. 


DESCRIPTION OF THE AREA 


Outstanding features of the description shell be indicated by 
placing an "X" mark opposite the proper items. in lists I1-XM. Some of 
these lists have only one column in which marks arc to be placed. In 
these lists record information only for the area within 100 yards of 
the center point. 


When there are two columns, thc information to be recorded 
shall be: 


Column A: Information in regard to: the area included in the collect- 
ion point (that is, within 100 yards from the center point}. 


Column B: Information in regard to ‘the arca outside and immediately 
adjacent to the collection arce, but not farthcr away than one quarter 
of a mile (440 yards ) from the contcr voint, of the bok cowtuhi arGae 


When there are three columus, hoaded rcespcetively, "Pond", 
"Stream, and "Other",information should be recorded only in the appro- 
priate column if there is only one kind of water collection in the erea. 
For example,if the area is in a marsh and no pond or stream is present, 
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the information should be recorded in the column headed "Other". When 
there is either a pond or stream as well «s other types of water collect- 
ion,two columns should contain informacion. In some cases all three col- 
umns will have to he fillei in. wo information in regard to the area 
outside the collection point (that is, more than 100 yards from the cen- 
ter) shall be recorded in these lists. If two streams are present in the 
same point, the characteristics of one vill be the same as the other. 
Therefore, when there are two or more streams, cnter the information in 
the column "Stream". fhe samo condition holds for ponds. inter all the 


information concerning ponds under the column headed "Pond". 


I Contour 

Indicate by marking the proper vord the location of the center 
‘point of the collection area. mark only one item. Choose that term which 
most represents the greatest portion of tho torrain.Obscrve the surround- 
ing arca and obtain a gcencral idca of the region. Then shift your attcn- 
tion to the collcction point and fix it in your mind in rolation to the 
whole region. In this way, you will have obtaincd the best idea as to 
whether the collcction point is on a hilltop,on a hillsidc, ina valloy, 
or on the level, as a marsh along the coast. : 


II Nature of Tcrrain 

Mark one or more item in both columms “A" and "B", In consider- 
ing this group, it must be remembered that we are. interested only in 
general characteristics and not in minute: detail. For example, if a cor- 
ner of a cultivated field extends within the collection point.for about 
ten fect and the rest of the collection point is a pastured meadow, 
place an "X" opposite meadow pastured and do not mark cultivated field. 


III Natural “eater Collections 


Record only collections within the collection area. idark as 
many items as necessary. Ponds and lakes are any fresh water body which - 
is definitely larger than a simple widening of a stream or river. WNo 
distinction is made between a pond anda lake; and none is made between 
stream and river, as in many parts, of the’ state these terms are used 
interchangeably. 


A puddle is defined as any shallow small collection of water, 
usually temporary, and is likely to occur after heavy rains. If a puddle 
is found on or between rocks, it'is listed as a Rocky Crevice. A marsh 
and a swamp may be either fresh or salt. A marsh is land which is cover- 
ed with water and marsh grass but has no trees. A swamp is marshy ground 
covered with trees. teri as 


IV Artificial Water Collections 


Se ee kere tm 


Record only water bodies within the collection area. If other 
types of coilection are found, write in the appropriate word or words in 
item ;,25. Note only such items that contein water at the time the survey. 
is made. Such items as “root hole" should be noted if they are potential 
or actual breeding places. 
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V Vater Containers: 


ee ee te ee 


Record only containcrs found within the collection area. If 
other types of containers arc noted, write in the eppropriate word or 
words in item (35. In recordin: such other r items, write “in “the common 
name as tin can, auvo tire, ote. 


VI Vegotat ation at Vator Bdge 

Applies only to collections of watcr within thc collection 
arca., If there arc two streams in thu arca, make description apply to 
the one occupying the grcatcr proportion of the collcction arca. If 
there arc two ponds, choos. the onc which has the longest shore line 
in tho arca. Write in beside the heading"Other" the type o of watcr col- 
lection about which information is bring recorded in the third column. 


VII Vegetation | in Yater. 


ome nee oe amr 


Co ee outlined under VI. 


, a] 


VIII Character of 7 Tater 


en a NNN RLY a 


Follow procecure outline under VI.If the weter is of anoth- 
er color than indicated, write in color in item /'50. Hark item "Float- 
age"only if enough is present to break waves or otherwise give protect 
ion to mosquito larvae o 


Ix Characte or of Bottom 


naa ee matte 


Follow procedure outlined under VI. 


a Troes 

Information should be recordcd both for the collection area 
(Colum"A") and the arca surrounding (Colum "3"), Do-not mark an item 
unless tcm or more trees of the particule varicty are prescnt in the 
arcae 


pi! Wecds end Undergrowth 


Mark items in both Columns A and 3B. 


XII Aninals in Area 


em — evar we 


mark items in »oth Coluas A and B. If other aninals or birds 
are seen in numbers of thse Or Hore, write in the kinds in*iteén '<°7§. 


XIII Buildings in the “rea 


eens le mn oem 


tiark items in both Columns A and B, 


xv idosqui.to Control -lL.easures 


SPER macersegeneraan ts samme ans Seer «emcee 


iiaric diets in both Columns 4 and 5. 
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XV Prevalence 


sent in the collection point. 


eee teat 


Hake an estimate of the number of mosquitoes and larvae pre- 
Scarce indicates ten or less. If more 


than a dozen tiosquitoes or larvae are seen, place an "X" opposite the 
item Numerous. 


Date and Signature. Sign and ‘date the form as soon as all of 


the items have been “gorrectly marked. It is important to fill in the 


date so 


that when a check survey is taade later, account of the interval 


of time can be madc. 


Definition of Terms. Most of the terius are common terms, and 


do not need definition.e lhose which need definition are listcd below: 


Ge 
ll. 


13. 
15. 
16. 
2 0 


2B. 
57.6 


58. 
396 
40. 
41. 
44, 


45. 


46. 


Meadow - any uncultivated grass-covered field with few or no trees. 
Marsh - is distinguished from a swamp in that the latter has 
trocs whereas the formcr has none. 
Puddle = eny shallow small collection of water,usually temporary. 
Rocky Crevice - a collection of water between or on rocks. 
Swamp - land covered with water and trees 
Root Hole = & hole left as a result of uprooting a tree. 
Tree mole ='a hole in the trunk or oranch of a large tree. 
Cat tails & reocs = tall reeds growing in marshy, swampy areas 
nae, ~* or in shallow ponds. In the spring are short 
but later Bre, OVGE 4 fcet tell; they are al-. 
so called "punks", | 
Pickerel Wecd - flowers have purple or bluo spikes. The plant is 
en or found in sume places as cat tailssusually 3 feet. 
Arrow-hcad Leaves = are arrow-hcac in shapc. Plant is less than 
es ek ek de are tee tall, 
Bulrush - are rush-like plents, similer to cat tails but smaller. 
aN ee Usually erow in clumps. 
worsh grass = any grass which grows in marshes or swaips 
Algae = nay be green, bluc, or brown, grows on submerged rocks 
d logs. Varics greatly in size. They ero delicate and 
PRS in structure. 
Duckweed - small floating plints in still ponds. Form grcon wa- 
~ ter blankets made up of thousands of little plants 
flonting on surfacc. The plant is about 1/4 inch wide 
end has several rootlits hanging down from the undcr- 
surfaccee Thesc rootlcts do not reach the bottom of 
the pond. 
Wwetcr mosses - are a Slender, very dark green mass with long 
eon streamer-like branches, which wave from stones 
in swift currents or grow upon stones and wood 
on edges of ponds. 
Floataze - floating debris, tree trunks, and branches in suffi- 
sss @ient quantity to break waves and protect mosquito 
larvae. 
Evergrecn trees ~ cedar, fir, hemlock, pine, spruce, or any tree 
belonging to this fanil:. 
Hardwood trees + trees which have broad leaves. 


ee ee ee ee ete ee 
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In conclusion the form is a record of the collection point and 
must be accurate to serverits purpose. #orencn will be held responsible 
for all. survey forms ia thvir district and arc expected to teach the. crew 
member how to fill in a survey form. ech ficld worker will be given.a 
mameographed copy of “Instructions for Filling in Survey of Collection 


- Point". Instill an active intercst und a spirit of coopcration “in your 


ercw and the work will be bettor and more casily done. 


tt 


DAILY WORK OF CRaW 


Vlado A, Getting, M.D., M.P.H. | 
Technical Director, Mosquito Survey 


| Organization of Field Crews, The W.P.A. field workers are di- 
wided into twenty crews, one for each district in the state, The number 
of crew members in each’ crew varies directly with the. number of towns in 
‘ the. corresponding district, Each crew is in charge of a foreman, In all 
there are twenty foremen and eighty-five crew members. In the absence of 
the crew foreman the assistant crew foreman is the person in charge, 


The state is divided into four areas, Each area is under the 
direct supervision of the Area Supervisor whq is responsible for the 
crews in his area, Each area contains from four to six districts, 


"Duties of Area Supervisors The area supervisor is responsible 
for all W.P.A. workers in his area, His work consists of periodical vis- 
its to each district.At these visits he supervises the administration of 
the district. He likewise checks workers in the field. During these vis- 
its he leaves supplies for the coming week and picks up such collections 
as have been made since his last. visit. 


The supervisor holds. the crew foremen responsible for work in 

: their. districts. He checks the district records,survey sheets, volunteer 
and .W. P.A. collections, Once.a week the supervisors attend a conference 
in the central office in Boston, At this*time they pick up supplies for 
the forthcoming week, receive instructions concerning problems which 
haven arisen and leave collections . which they have picked up from the 
field. . ; 


ee, Duties of the Crew Foreman, Each crew is under the direction. 
of... a. foreman. This foreman owns an _ automobile. which he uses to contact 
local. Boards of Health, Boy Scouts, Y.u.C.A. and other summer camps, and 
schools. One of the duties. of the crew foreman is to act as. contact man 
hetween the Mosquito Survey and such organizations as are to do volunteer 
collecting,Enlistment of volunteer collectors by public speeches and de-= 
' monstrations. is one of his most important duties. 


“ae Supervision and an Seek the work of. the crew forms a second 
important item in the foreman's duties. He checks the crew in and out in 
the morning and afternoon, ,gives. them supplies at the beginning of the 
day and collects the specimens in the evenings All specimens are inspect- 
ed for the presence of larvae or adults and for correct labeling and 
filling of the vials. Survey sheets aré checked for completeness, The 
foreman keeps each crew member's collections separate and turns these 
-over to the supervisor with a report . as. to the number of collections 

made by each man each day of the week, 7 


“The third Letipeant duty of the crew foreman is keeping accur- 
ate and complete records, The foreman is to make a copy of the survey 
sheet; the original is kept and filed at the district headquarters and 
the copy sent to the central office in Boston, It is the foreman's duty 
to see to it that each crew member sends in the required weekly report 
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.and that he himself. submits’ sumry reports .for the work of the crew 
each week, Ac re . . 


Duties of the egal atane ‘Crew Foreman, The Wisiotent crew fore- 
man is responsible in the absence of the crew foreman,Bach assistant 
foreman owns and operates an automobile in which he transports the crew, 
The assistant foreman goes over a designated route and dros off crew 
members at designated points, one in each town, Thereafter, he proceedes 
to the farthest and usually the largest town where he collects, as other 
members of the crew, with the exception that he goes from point to point 
in his automobile, ! aR pic Ge : 

Duties of the Crew Member. The chief duties of the member are 

‘the collection of adults and larvae and the establishment of collection 

“points by filing of survey sheets. Crew members meet at a designated 

point at each district at a given time.They are transported to the towns 

which are to be covered during that day's work and are dropped off one by 
one in different towns, They proceed on foot between collection points 

and at the end of the day are picked. UP by the essistent crew foreman at 

a designated point. 

In certain instances some crew adibdee will be requested to con- 
tact summer camps in an effort to enroll volunteers, Sitch instructions 
will be given by the supervisor or foreman, : 


Trensportation, There are two automobiles’ in- each district,One 
automobile is used. by the crew foreman principally for volunteer work, 
Whenever possible the crew foreman will so arrange his schedule that he 
will cover the same town in which his crew is collecting. In this way. he 
may be able to assist in the ere ere oF the: crews, 


The second automobile is operated by the assistant crew foreman 
and is used for the transportation of the crew, The assistant crew fore- 
man is not to transport the crew from point to point. As outlined above, 
one crew member is dropped in each town which the crew is to cover on any 
particular day, The schedule is so arranged that every crew member will 
cover on the average one town Pat ove, 


Ceneonuatdox for injuries dudtethedt in line of duty cover the 
worker to and from work, provided. he does not stop for any purpose what- 
soever, The state is not liable for any injury sustained by the worker, 
because of reckless or fast driving, Hitchhiking is forbidden, and any 
worker found to be breaking this | ore er ae will be warned that a second 
offense means dismissal, 


Hours of Work. The Meal WEY meet a a place designated ' ‘by the 
foreman before nine o'clock in the. morning.By nine o'clock the crew will 
have received such supplies as it needs for the’collections that day.Ac- 
cording to W.P.A.regulations the crew works five six-hour days per week, 
One hour, between twelve and one, is allowed for lunch; this enables the 
worker to rest during lunch time.On returning at the end of the day, the 
assistant foreman arranges his schedule in such a way that he picks up 
the last crew member at three o'clock, This is in accordance with W.P.A. 
1c tl the return trip from this time onward is on the worker's 
time. 


DAILY WORK OF CRIN Re ee 


: Collection of Specimens, ‘The crew member in each town will pro- 
ceed on fogt from public ie roads to the designated collection points as 
' ‘shown on the town maps. During his first visit to such a collection point 
“a survey sheet will: be made out completely, The crew member will there- 
after procecd to collect adult mosquitoes as described in detail in "In- 
-structions for Catching Adult Mosquitoes", In general the adults are 
caught either by a net carried by the ‘crew member or: by simply placing 
the killing tube over the resting mosquito for a few minutes until the 
mosquito is killed, . The adults are then placed between layers of cellu- 
lose in a pill box, A label is filled out folded and placed inside the 
DOX. : z . 


He will likewise Gollect ‘arvas by the method described in "In- 
. structions for Collecting Larvae", Water containing the lervae is dipped 

ftom water collections with a large white-dipper, The larvae are then 
carefull: sucked up into a medicine dropper and transferred into a small 
vial, Atter the crew member has.collected several such larvae, he will 
fill the vial to about one inch - from the top, add five drops of formalin 
and cork the vial. For easy identification the formalin has been dyed a 
light blue, No other xokution should be used in attempting to preserve 
the ‘larvae, before the cork is inserted into the vial, the identification 
slip is marked with the number of the collection point and date of col- 
lection and inserted inside the vial.A label is. filled out, folded, rolled 
about the vial and secured with a rubber band, If ‘no specimens of ecit= 
her adults or larvae are found, the crew will fill in a pink label for 
the collection point, The collection of adults and larvee at any one col= 
lection point should not take more than fifteen or twenty minutes, Upon 
completion of work at one collection point, the crew member proceeds on 
foot to the next ‘point, | 


If there are more than one type of water collections in’a col* 
lection’ point,a collection of larvae is. to be made in the different kinds 
of water, Each collection is to: be’ placed in a separate vial and separ- 
ately labelled, For example, a pene, a running stream and a tree-hole are 
three different types of water. Collection should be made from all three, 
the specimens being placed in three separate vials, each with its own 
label. 


pe ae of Collection Pointe. ‘From time to time the crew 


ie member establishes new collection points. New.colléction points are to be 
“not less than about 1/4 to 1/2 mile distant from one point to another,une 


less there is: a marked difference. .between the adjacent points, A ‘survey 
sheet is to bs ate out. for nails new collection point. 


 Desaushones ‘Members of. the Project are not permitted | to enter 
areas used for water supplies. .. This, includes water sheds as well as re- 
servoir areas, lntry into any.areas. used for water supply unless special 
permission is granted by persons in charge is not allowed. 


Vorkers are urged to be careful in walking through or across 
private property. Permits for entry on private property are necessary be-= 
fore collections can be made, Such permits have already been obtained for 
collection points to which members are sent, 


Every man is held responsible for his equipment, and except for 
fair wear and tear he will have to replace any equipment which is damaged 


the killing tube over them as they settle down upon objects, upon the hand 


i a 
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or lost through carelessness, Rain coats,nets with handles,large white en- 
.amel dippers, search lights, medicine droppers, killing tubes, vials, pill 
boxes, labels and necessary solutions are furnished each man, 

‘ 


Since the survey is being carried out in an attempt to locate 
the carriers of Equine Encephalomyelitis, it is urgent that each one of 
you realize the importence of the work that he is doing. Accuracy in 
filling out forms and throughness in searching for specimens are essen- 
tial, Remember that a mistake on your part or a falsification on the part 
of a man in your crew may result in misinformation being collected in the 
central office, Such misinformation may lead to otherwise avoidable ill- 
ness and suffering on the part of ’some child, Fach field worker is on his 
own responsibility and is expected to do his best, If at any time he has 
any doubt as to what should be done,such matters should be at once referr- 
ed to his superior, 


INSTRUCTIONS FOR COLLECTING ADULT MOSQUITOES, 


Adult mosquitoes prefer shaded areas to bright sunlight. They 
are more apt to be found in woods, weeds, or inside buildings that in an 
. open field or meadow.Many species prefer damp areas,such as cellars,marshes 
or swamps. During the day the adults can be found ,resting under leaves; on 
shaded tree trunks, between weeds, or in some shéltered place where strong 
winds, sunshine or rain are not likely to disturb them, 


Mosquitoes are more numerous towards dusk than during the middle 
‘of the day,and some species are almost entirely nocturnal’ in their biting. 
Only females bite,: some species do not bite all animals, but limit their 
feeding to particular ones,wheras sage species will bite almost any ani- 
mal. 


Often male and female mosquitoes swarm over water. At such times 
it is easy to catch large numbers with the sweep net. After the mosquitoes 
are in the net, the uncorked killing tube, which contains carboria absorbed 
in gum rubber, is inserted into the net, The mosquito usually rests on the 
net; the mouth of the killing tube is carefully place over the mosquito 
and held against the palm of the other hand for a few seconds until the 
mosquito is easily shaken off, 


Search should be made among bushes, inside buildings, and on ani- 
“mals.for adult mosquitoes, They may also be collected directly by placing 


- of the collector,or upon animals, The tube is held in place until the mos- 
quito is easily disiddeed ‘on gentle movement of the tube, In all cases, the 
mosquitoes are allowed to die in the killing tube and are then transferred 
to the pill box and protected from injury by placing them carefully between 
layers of cellulose,Mosquitoes caught on animals should be put into separ- 
ate containers, and the name of the animal should be written on the label. 
Fold the label three times and place inside the pill box. At all times it 
is important to injure the mosquito as little as possible, as specimens 
without wings, or legs are often impossible to classify. 


DAILY WORK OF CREW abt 


INSTRUCTIONS FOR COLLECTING LARVAE 

Mosquito larvae are found near or at the surface of undisturbed 
and quiet water collections. These water collections may be a pool ina 
stream, a pond, a marsh, a puddle, a tin can, a dish under a flower pot 
or any other water collection. Some species of mosquitoes prefer to lay 
their eggs. in fresh water, others.in brackish water.Several species will 
lay, eggs only in clear water; others are not so particular and will lay 
their eggs in almost any water. | 


this Mosquitoes prefer to lay their eggs in sheltered spots between 
water plants, floating debris, at edges of pools where waves or direct 
sunlight are not too strong. Under favorable conditions mosquito eggs. 
hatch into larvae in about 3 or 4 days. The larvae rapidly increase in 
size and in about a week to ten days change into pupae from which the a- 
dult mangutt emerges in about two or three days. 


In approaching a water body where collections of larxee are to 
be made it is important to move as cautiously as possible as - vibrctions 
transmitted to the larvae cause them to leave the surface and drop 
towards the bottom. 


Larvae are collected by dipping up water from any collections 
found within “she bounds of the collection point. If the water is seen to 
.contain larvae, these are removed from the dipper by means of the pipette 
equipped with a rubber bulb, and dropped into the specimen tube. Not more 
than twenty-five larvae should be obtained from any one collection of wa- 
ter. Larvae should be placed in separate containers when the character of 
the water collection is different. For instance,:if larvae are found in 
trec-holes, tin cans, and other containers, and in roadside ditches, in 
addition to the water of a pond or stream,collections from each should be 
.put in a separate container and the source designated on the label. Fill 
vial to one; inch of the top with water and add five drops of the formalin 
to kill.and preserve the larvae. 


ie "Carefully cork each. vial. after inserting into it the identifi- 
cation slip -. on which are marked the number of the’ collection point and 
the date of the collection. Fold the outside label once, roll it about 
the vial and secure it with a rubber band During transportation the vials 
should be shaken. as little as possible sO as not to destroy — eae 
characteristics of tHe specimens. 
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ORGANIZATION OF fet So ee AGENCIES — * 


Roy F. Hoenbede,: ‘MOD., Dre’ Pals :. 
Director, Dividion of Comuunicable Diseases 
Lassachusetts Depattanget of Public Health ont 


I would like to spend some time talking. about some of the coop- 
erating agencies with which we are working in this project so that as you 
go around you'will have an understanding: of the groups you are meeting sBe~ 
cause one of the most important ‘of these group#. will be the boards of 
health, I should like to give you a brief picture | of the organization of 
boards of health in this State. . Some of you may know a great deal about. 
it; some may not. ere he oat ener 


‘There are 351 cities and Bieri in inddsdénaeeted: and each one of ; 
these is a.completely autonomous political. unit and runs its own affairs 
except in matters that have been subject to State legislotion.Among other 
things, each one of these cities ond towms is its own boss in regard to. 
all matters of public health. The Massachusetts Department of~-Public: 
Health is’ in a lergse measyre simply an advisory body. We 'have no powers : 
to do anything except. make investigations unless we are given power by 
legislative act. The. legislature has seen fit to turn over to the Depart+ 
ment of Public Hoalth the supervision of public water | supplics ih ‘the - 
State. If we have reason to believe that a public water supply is unsafe — 
for the people in the town to use, we ‘can demand that the local water . 
board or private water company shall make certain changes so that the peo» 
ple of thet particular community shall ‘have a snfe wo ter supply. The -leg-: 
isloture has alse seen fit to turnover to our department the regulation 
of pasteurizing plants. I could:mention-’other powers'’which'we have but 
they are not numerous and these serve as exempies. Contrary to the belief . 
of half of the citizens of this State,therefore,we have no authority over - 
local boards of health in the general run of heelth matters. We have wide: 
authority: for. going into any city or town to make an investigation of. any-= 
thing that we ;think is affecting the health of the people. But when we 
have madé. that inves%* ‘gation,we | can only make-a report to the local board 
of héalth: giving our recommendations. If they see fit, they can act on 
them. We have been, able to obtain action: by the: local board of health by 
persuasion or simply by calling their attention to the situation. 


Because all of you Senior Information Recorders are going to be 
dropping into the offices of these boards of health, I want to have this 
clear understanding: that we have no authority, and that we want to main- 
tain the splendid feeling of cordiality and cooperation which we have 
built up with these organizations ov cr a period of years. So one of the 
worst offenses one of you can commit is to make someone on a local board 
of health angry wish you. It is not our province to enter into arguments 
with any of these people, I hope that you will bear this in mind in your 
_ relationships with the local boards of health. 


Now a fow words in regard to how these boards of health are or- 
ganizede There are a few large cities which.because of special charters 
which have been giranted by the State legislature, have a particular kind 
of health organization, and this particular kind is a department headed 
by a commiccioner of health, and that comaissioner has full authority on 
all health matters. He makes the decisions on what should be done in 


_. ered by the: board of scloctmen. 
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regard to health, and ‘usueliy he has .a sufficiently large personnel so 
hat all phases of publig healti in his ecmmuni ty ere cared for by these 
employees of his kealch department. Starting with Boston and Springfield 
we have half a dozen of the cities which have this particular kind of 
. health department. And you see, the man jn authority is commissioner 
of health, rae 


4 lange percentage of the communities of the State,however, do 
-not have a health comaissioner, but have a board of health consisting of 

three members elected in town meeting or eny other way in which the tovm 

elects to carry out the appointing of officers of the town, These three 
members of the board of health, then, are the final’ authority in all 

health mattens in that town; their decision is final in regard to health 

matters. Of sourse.in the larger communities there is a sufficient amount 
of work so that it is necessary for -the board of health to have certain 

employoes to carry on the work.liany of them have an agent who carries on 

the routine work, reserving for themselves the-formulation of plans of 

work and the principles on which the board of health operates. In many 
- cases,then,you will be dealing not with the board of health but with the 

agent of the board of healthsand when you go into the board of health of- 
fice you will ask for the agent of the board of health. In some of the 

smaller communities, where there is no necessity in having a full-time 
man working at’ this,usually one member of the Board of health is designa- 
ted as agent and he takes care of the work of the board of health, con- 
sulting with the other two. members of the Board from time to time on mat- 
ters 1% MA OF importance» ; 


You will find that there is a great deal of variety in the way 
. health matters are administered in different comnunities. In:small towns 
where there are no particular health problems,often no agent is official- 
ly designated. We will usually give you the name of the individual whom 
you are supposed to visit when you go to the comaunity to pick up any 
samples collected by volunteer collectors or to take containers to theme. 
a Now going down one step further in the size of the communities, 
we find that there. arc certain. of the smaller comaunities that do not e= 
lect. a-board of health. In this case all the functions of the board of 
health are performed by the board of selectmen.The board of selectmen is 
really the governing body of the town in all kinds of matters and in the 
smallest of the tams . there will ‘be practically no full-time employees ,~ 
a town clerk and one or t&*q oxhars nécossary for’ the cedoing “of tccocdse 
In, that case you will be dealing with some member of the board of select- 
-men, since there is no board of health except as its duties are adminis- 


«4 


dais “That gives you’ then a mental picture of these organizations 
.. that you are going.to be contacting. That is just a beginning. There are 
-other agencics that are cooperating in this survey with us, and I would 
like to just run rapidly. through some of them so you will have some idea 
as to what ‘they are and how" they are “coopereting. 

The. State Department of Agriculture is interested in this sur- 
vey because this has « livestock angle as woll as a human angle, and you 
have already heard ir. Galusha and Doctor Peirce speak in regard to 
the livestock ongle of this survey.They are interested because they want 


» ,dands. The Metropolitan police are being informed that this project is 


- . Health will be cooperating in this, and you will have to contact certain 
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the domestic animals in Massachusetts ‘to be protected against this dis-. 
ease. And we may find that. animals other than horses are affected as we ~ 
study the matter furthers : 


: _ Now the Reclamation Wigad eve we may say, for administrative 
purposes, in the Department of Asriculture. . The Reclamation Board ‘is 
formed in this manner. One member is appointed by the Commissioner of 
Public Health,one by the Commissioner of Agriculture, and the third mem- 
ber agreed upon by the two Commissioners. These three members administer 
the. work of the Board. hr. Wright, it happens,:is one of the members of 
that. Board. The Board was set up in the Department of Agriculture so far 
as.paid émployees of the Board are concerned.IMr. Stratton, the Secretary 
for the Board, has his desk in the Department of Agriculture.So, we have 
contact with the Department of Agriculture in this way. 


The State Department of Conservation comes into the picture be- 
cause they are interested in the welfare of the wild life of the State; 
and before we get through with this study,we may find that there are num- 
bers of wild animals and binds affected by this disease.As. you know, the 
pigeon and pheasant can die of & disease caused by the equine virus, and 
we don't know how many. other animals and birds may be affected. The De- 
partment of Conservation has ‘animal and bird refuges in different parts. 
ef the State. They control a large area of park and forest land in cers 
tain, parts of the State, and it is only by their permission that we can 
send you to these areas. You will carry with you a copy of a letter from 
the Comnissioner..of Conservation saying that the workers on this project 

.have been given permission to work on State reservations,State parks,an- 
k imal and bird refuges, etc... That is something you will have to pull out 
.- if you are stopped in one of these restricted areas and asked what your 
. business is, .Those of you who will go into lands controlled by the Met- 
ropolitan District Commission will likewise carry a letter from the Met- 
ropolitan District Commission giving you permission to enter on these 


» going on to Fhat vhey ney. aiae t: you to appear in -heee reservations. 


a wes are. cobtaining the cooperation’ of some of the other Depart- 
ments of the State goverment. Suffice it to say that the superintendents 
of the tuberculosis sanatoria under the State. Department . of Public 


men to pick up what has been collected on the grounds of those sanatoria. 
There are institutions in a number of other State Departments, For in- 

_ stance, in the Department of Mental Health there are some sixteen insti- 

tutions, scattered in various parts of the State; and they have already 

been visited by our State District Health Officers who explained the sur- 
vey to them and their employees, and they have already begun collecting 

mosquitoes and mosquito lervae.After your crews are working in the field 

and you can let them function independently, the Senior Information Re- 

corders will be free to come and go to make these other visits we have 

planned for you. There may be in some of your areas some of these insti- 

tutions of the Department of Mental Health. There are also institutions 

under the Department of Public Welfare,--some five or six institutions. 

You will have the names of all these. I just want to call your attention 

to these before you go into the field. There are also the institutions 

under the Department of Correction. You will be expected to visit these 

from time to time during the summer, whatever number of times it is ne- 

cessary in order to see that they keep supplied with containers and that 

you pick up the material which they have collected. 
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Now in addition to those, there are some twenty camps of the 
Civilian Conservation Corps in this State. The machinery for getting the 
cooperation of these camps hss not been finished, but I expect within the 
next week or so to have all'of ‘these camps | set up collecting specimens 
in the areas in which he boys are working: 


‘There will be a certain number of summer camps run by Boy Scout 
Girl Scout, Y.M.C.A, and other groups cooperating. in this, and you will 
have a& list of those. So there will be plenty of people for you to drop 
around to see, : 


; ‘That. gives you a brief resume of the obdebratiie organizations, 
and it will make it possible for you to have an'idea of the people you 
will be meeting from time to time, 
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— Vledo A. Getting, M.D., M.P.H. 
Technical Director, Mosquito Survey 


Analysis of Data On reaching the laboratory, specimens are 
turned over to the entomologists who identify each and every one, On 
the back of the label accompanying a collection of specimens the identify- 
ing data is written. These labels are thereafter sent to the filing room 
where they are filed first by county, then by town and finally by collec- 
tion point number and date, The information on the label together with 
the identification data on the reverse side of the label are transferred 
to large summary sheets.A special code is used for this purpose,One sheet 
is devoted to each collection point. In this way we are able to tell ata 
glance when collections are made and what specimens have been found. A 
pink label is entered in the same way as a white label, 


This system of recording serves as a check on the field worker 
as we are able to tell exactly what each man is doing and what specimens 
he has collected, 


Every week the data on each collection point sheet is summariz- 
ed, These summaries are then transferred to a town sheet and totaled,In 


this way we know how many collections and how many specimens of the differ- 


ent species of mosquitoes have been found in every town every week, Sim- 
ilarly,the volunteer collections are summarized on a separate set of code 
sheets, The volunteer and W.P.A. collections are added onto combined to- 
tal sheets every week, It is this last set of sheets,which is used in the 
final punch card analysis. 


Every week area supervisors, crew foremen and crew members send 
in a report, We are able to check these réports with the records for the 
specimens as summarized above, In addition,these weekly reports enable us 
to rate all the field workers as to their relative standing in the state, 
These ratings are sent to the supervisors and foremen, 


The analysis of the data collected and recorded as noted above 
is rather complicated, It is, therefore,impossible to give’more than «& 
bare outline as to what shall be done with it. For example, maps will be 
made showing the distribution of the more important species.Some of these 
will show the seasonal distribution of species. Other maps will serve to 
compare salinity and salt marsh mosquitoes, Some maps will compare eleva- 
tion, population, number of horses and collections with the distribution 
of those mosquitoes which have been shown to transmit Equine Encephalo- 
myelitis in the laboratory. Further comparisons between the distribution 
of the disease and the distribution of mosquitoes will be made. Tables, 
charts and diagrams will be constructed from the data accumulated during 
the survey. 


There are two statisticians, a senior and junior draftsman, and 
three tracers besides the entomologists who will take part in the analysis 
of the results,The final report of the Survey to the Department of Public 
Health and also to the Legislature will be made by the Technical Director, 


ee 


—. 
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“We urge each man to ‘remember that‘ in the published final report 
the name of every town will-be included together with data as to what mos-= 
quitoes have been’ found, Field workers will be able to point with pride to 
those towns where they have done a good job. On the other hand, those who 
have done a poor job will be able to find a ‘permanent record of this in 
the final report, . 


Summary of Procedures At the completion Ris this training 


course you, aS supervisors, foremen ‘and assistant foremen will be return- . 


‘ing to the field to carry out all the measures which you have been taught. 
It will be your duty to train and teach your crews, The quality of work 
done in your districts will depend toa large extent upon how well you 
heave absorbed the material given in this course and upon how well you are 
able to train your Crews, 


& % - 


Immediately upon your return ‘you will find a crew awaiting you, 
and for the ensuing week you will be busy training these men, It is-not. 
sufficient to give them the sets of instructions with which we have pro# 
vided you. The men must be trained by verbal ‘explanations and field de- 
monstrations. | 


In teaching the crew tell them as much as you yourself know a- 
bout mosquitoes,Take them into the field and show them how to collect spe= 
cimens, Give cach man an outfit and supervise his attempts at collecting. 


By the end of the first week the men should be adequately train- 
ed to collect specimens. By this time they should also have been taught 
how to survey collection points, In teaching this portion of the work, 
actual collection points should be used for teaching material, During 
the second week of the ficld work,you will start to survey all collection 
points in your area,making routine collections as you proceed,.Thereafter, 
the number of collection points should increase rapidly, until there are 
ten or more per town. 


The equipment furnished each man consists of the following: 
rain-coat,flash light,net with handle, killing tube, bottle of chloroform, 
pill boxes, dipper, vials, bottle of formaldehyde,labels,survey sheets and 
carry kit. Every man is held responsitle for the equipment issued him and 
at the end of the Survey he will be held accountable for any equipment 
which is lost or damaged beyond fair wear and tear, 


Be prompt in starting your crews at nine o'clock’in the morning. 
Be sure the men know what towns they are to cover each day, and that they 
have copies of nécessary maps and equipment,If any rearrangement in sched-= 
ule is necessary, notice of this should be made to your immediate super= 
ior, The crew foreman is to instruct the assistant crew foremen where he 
is to drop the crew members, The assistant foreman arranges with. 
the crew members where they will be picked up at the end of the day.A col- 
lector's route should be so arranged that he can reasonahly walk from the 
place where he is dropped in the morning to the place where he is picked 
up in the afternoon, A reasonable walking distance will vary from town to 
town and will average from six to ten miles, 


New collection points should be established as they are needed, 
Such collection points should be within reasonable walking distance, but 
not closer than 1/4 to 1/2 mile from one another, Both larvae and adults 


should be collected at every collection point, 
* 
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Specimens must be carefully handled to prevent such injury as 
would make them unidentifiable. Only formalin (or alcohol: for volunteers) 
should be used for the preservation of larvae, Carbon. tetrachloride and 
chloroform are to be used in refilling the killing tubes, All collections 
must be carefully labelled, and the label securely fastened with the rub- 
ber band to the vial or inserted in the pill box between. the casing and 
the drawer, 


As all of you know, the object of this Survey is to find mosqui« 
to carriers of equine encephalomyelitis. In order to prevent needless suf-= 


fering and perhaps even death, true facts must be recorded, Substitution 


of specimens or falsification of survey sheets or labels. may lead to mis- 
interpretation of actual conditions and thereby result in unrecessary suf- 
fering. Lastly, obtain the cooperation of your men. A good foreman does 
not order his men; he leads them, Convince your men of your own sincerity 
and interest in the work. Make your men willing and cooperative workers, 
and the results you will achieve will be better than ‘if you tried to ore 
der or force your men to do their work, The seriousness and the respon- 
sibility of the work assigned to you as supervisors, crew foremen and 
assistant crew foremen requires your constant effort and application, Do 
your best and make the Survey a success, 


The lecture was closed with a question period, 
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